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facts 


you should know 


about this new 
alloyed material: 


hen you’re selecting the best material for any machine 

parts that are subject to high stresses or frictional wear, 

or both, it will pay you to investigate this new material that 
costs far less than steel. It gives you— 


1 Tensile strength and elastic limit 60,000 to 65,000 Ibs. 
per square inch; only 1% to 2% elongation in two 
inches; transverse strength 5,500 to 6,500 Ibs. on 1-inch 
round bar. 


)| Wearing qualities far superior to either gray iron or steel 
—very dense grain structure, with finely divided graph- 
itic content; hardness as cast 235 to 245 Brinell, hard- 
ened up to 500. ‘‘ERMALITE”’ gears outwear steel gears. 


Machineability good, considering its density. Machines 
more easily than steels of like hardness. 


4, Remarkable resistance to hydraulic and air pressures. 
(Write for figures of tests on tees and ells). 


5| Exceptional resistance to deformation under highest 
temperatures. Does not grow on successive heatings. 


And there are other important advantages that ‘“‘ERMALITE”’ 
offers the machine designer. Write us about the parts you 
have in mind—send drawings—and we’ll help you estimate the 
savings to be made. 


In most cases ‘““ERMALITE,’’ used in correct section, shows 
very substantial reductions in cost. 


ERIE MALLEABLE IRON COMPANY 
Erie, Pa. 
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Compiled for the assistance of engineers confronted 
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Charts in Rapid Shaft Design, Edit. 28, 
29, 30 9 

Design Problems: 

Applying Hydraulics, Edit. 19, 20, 21, 
22, 23 

Combating Vibration, Edit. 20 L, 37 L, 
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Screws (Special), Adv. 83 

Springs, Edit. 44, 45, 46, 47 R 

Stampings, Adv. 69 

Steel Balls, Edit. 22 L, 54 L; Adv. 75, 76 
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OR those of our subscribers who keep a permanent file of Machine Design, a combined 

contents index, covering the twelve issues of the year is available each January for the 
asking. If you want a copy for your files, just notify the circulation department now to put 
your name on the list to receive one each year as it is published. 


This year, in addition to the regular index, the issues of Machine Design from August to 
December will be covered by an Itemized Index combined for these months. This should prove 
of unusual value for reference purposes. 








In this connection, you still can get a copy of the 1929 Contents Index if you'd like it. 
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What is an Ajax Flexible Coupling composed of? Simply two interchangeable 
semi-steel flanges, hardened and ground steel pins, self-lubricated bronze bushings 
and rubber bumpers. Nothing complicated here—no springs, no gears, no intricate 
parts—nothing to set up friction, cause wear, and require lubrication and maintenance 


—every simple part in full view—nothing to give trouble. 


The superior advantages of this construction have been definitely proved by the 
thousands of successful installations made over a period of ten years—a time in 


which NO AJAX COUPLING HAS FAILED or caused dissatisfaction due to 


inferiority of construction or design. We have never lost on 
our guarantee which protects every Ajax purchaser for one 
year against defective materials or parts. 


Ajax Couplings are standard with many manufacturers of speed 
reducers, generators, oil engines, pumps, blowers, process and 
operating equipment of all kinds. The judgment of these manu- 
facturers who purchase Ajax to protect their equipment should 
guide you in selecting couplings to protect the machine you 
build or the equipment you use from shock, vibration, strain or 
overload. Write for the latest Ajax Bulletins and prices. 


AJAX FLEXIBLE COUPLINGS 


—. AJAX FLEXIBLE COUPLING COMPANY 
Gaoeston roc asonats) SHOCK ABSORBER JE Wy. New York 








Rubber, acknowledged the most satis- 
factory of all shock absorbing com- 
ounds, is used as the flexing medium 
n Ajax Couplings. New rubber, 
specially made for the purpose and 
used only to expand and_ contract 
(which is the true function of rubber), 
almost indefinitely. 
rind i the ORIGINAL imPROvVED 
ER BUMPER COUPLING for 
nay duty drives, made by special- 
ists in coupling manufacture ae 
service. Cheap imitations do not 
compare with Ajax Couplings in de- 
sign, precision of manufacture, qual- 
ity of materials or length of service. 
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Lonc Lire- 


The Perfect Oil Retainer insures long life to the bearings it 





































protects. And long life is characteristic of the Perfect Oil 
Retainer itself. 


Scientifically designed springs maintain uniform pressure of the 
leather packing member against the shaft. 


Effective sealing excludes moisture, dust, metal particles and 
abrasives, and prevents lubricant-leakage. 


Specially processed leather—the result of 52 years. tanning 
experience—resists for many years the harmful action of mineral 
lubricants and of heat. 


The Chicago Rawhide Manufacturing Company 


1304 ELSTON AVENUE, CHICAGO, ILL. BRANCHES: New York, Detroit, Cleveland, Philadelphia 











CHET: 
Delivered as a compact, self- (Patented) 

contained assembly, consist- 
ing of leather packing mem- 
ber, spring and steel retainers 
—the Perfect OilSeal offers the 
utmost in installation econ- 
omy, lubricant-retaining effici- 
ency and bearing protection. 


HE PERFECT OIL RETAINER 


IF MADE OF LEATHER FOR MECHANICAL PURPOSES We MAKE iT 
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CALENDAR OF MEETINGS 
AND EXPOSITIONS 

















Aug. 24-29—International Congress for Applied Me- practice divisions to be held at Stevens hotel, Chicago, 
chanics. The third congress to be sponsored by this Calvin W. Rice, 29 West Thirty-ninth street, New York, 
organization will be held at Stockholm, Sweden. On is secretary of the society. 


the evening of the first day an informal reception- 
ceremony will be held at the Academy of Engineering 
Sciences and sessions will be carried out in the Royal 
Technical university, beginning the following day. 
German, English, French and Italian languages will Chicago. Technical sessions, the annual meeting of 
be used. At the first session hydrodynamics and the American Society for Steel Treating, and other 
aerodynamics covering the theory of propulsion and features of the congress all will be held in the hotel. 


Sept. 22-26—National Metal Exposition. The twelfth 
annual congress and exposition sponsored by five 
national technical societies will be held at Stevens hotel, 


the problem of resistance will be discussed. The sec- The 1930 show will cover approximately 75,000 square 
ond session will embrace the theory of elasticity and feet of floor space. Heavy displays and machinery 
strength of materials including stability and strength will occupy the exhibition hall and foyer on the first 
of thin-walled constructions, limit of rupture and floor and the second floor exhibits will be located in 


theory of plasticity, while the third-session will bear the grand ball room and its foyer, and in the lounge, 
on rational mechanics and problems of oscillations. writing room, and main dining room of the hotel. 
Correspondence should be addressed to Prof. W. W. H. Eisenman, secretary of the American Society 
Weibull, general secretary Third International Con- for Steel Treating, is director of the exposition. 






gress for Applied Mechanics, Klg. Tekniska Hogskolan, 
Valhallavagen, Stockholm, Sweden. 





Sept. 29-Oct. 1—American Gear Manufacturers associa- 
tion. Fall meeting to be held at Hotel Clifton, Niagara 
Falis, Ontario, T. W. Owen, 3608 Euclid avenue, Cleve- 
land, is secretary of the society. 











Aug. 26-28—Society of Automotive Engineers, Aeronautic 
meeting to be held in conjunction with National Air 
Races at Chicago. 






Sept. 29-Oct. 3—National Safety Council. Nineteenth 
annual meeting to be held at Fort Pitt and William 
Penn hotels, Pittsburgh. Metals section meetings will 
be held Tuesday and Wednesday mornings and Thurs- 
day afternoon. 





Aug. 31-Sept. 7—International Congress for General Me- 
chanics. Meeting in Liege, Belgium. For information 
address Alb. Schlag, 4 Place Saint-Lambert, Liege, 
Belgium. 
















Oct. 7-10—American Road Builders’ association. Sixth 
international road congress Washington auditorium, 
Washington. An exhibition of the best products of 
the American highway machinery manufacturers will 
be held simultaneously with the congress. Delegates 
from 56 countries will study the exhibits to acquaint 
themselves with the trends in design of equipment built 
in this country. 


Sept. 8-13—National Association of Power Engineers. 
Annual convention and exhibition of power machinery 
at Cleveland Auditorium, Cleveland. Fred W. Raven, 
417 South Dearborn street, Chicago, is secretary of the 
association. 







Sept. 22-26—American Welding Society. Annual fall 
meeting to be held at Congress hotel, Chicago. W. M. 
re sie hess eyeing a Sr SHOR, oe Oct. 8.—Gray Iron institute. Third annual convention 
ee SoeremEy « alla to be held at Hotel Cleveland, Cleveland. Arthur J. 

Tuscany is manager of the organization. 










Sept. 22-26—American Society for Steel Treating. Annual 
meeting to be held in connection with the National et, §$-10—National Association of Farm Equipment 









Metal exposition at Stevens hotel, Chicago. W. H. Manufacturers. Annual convention to be held at Con- 
Eisenman, 7016 Euclid avenue, Cleveland, is secretary gress hotel, Chicago. H. J. Sameit is secretary of the 
of the society. association. 









Sept. 22-26—American Institute of Mining and Metal- get, 20-25—National Electrical Manufacturers’ assovia- 
lurgical Engineers. Annual fall meeting of the in- tion. Annual meeting to be held at the Chamberlain- 
stitute of metals division at Stevens hotel, Chicago. Vanderbilt hotel, Old Point Comfort, Va. 

W. M. Corse, 29 West Thirty-ninth street, New York, 
is secretary of the institute. 











Oct. 20-25—Dairy and Ice Cream Machinery and Supplies 

association. Annual exposition in Cleveland. Roberts 
Sept. 22-26—American Society of Mechanical Engineers. Everett, 225 West Thirty-fourth street, New York, is 
Annual fall meeting of iron and steel and machine shop secretary. 
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MACHINE DESIGN 


1930 


Applying Hydraulic Principle in 


Loaders and Conveyors 


By John Merck 


N the last few years the hydraulic method of 

operation has become increasingly popular in 

design of machines, this method providing ex- 
treme flexibility in control, simplicity in design 
and a possible reduction in cost compared with 
mechanical methods of operation. 

The principle not only has been applied to 
production machinery but its use has extended 
to the field of loading and conveying machines. 
A striking example of what has been ac- 
complished on this class of equipment may be 
found in the design of the mechanical loader 
built by the Joy Mfg. Co., Franklin, Pa. Cater- 
pillar mounting as may be seen in Figs. 2, and 
4, is employed for this machine. It is driven by 
a 35 horsepower motor and has two forward 
and reversing speeds. Many interesting features 
are incorporated apart from hydraulic operation 


of the various machine units, chief among which 
is the patented gathering arm mechanism. Gen- 
eral features of the three main units of the ma- 
chine—the chassis, front conveyor and swinging 
rear conveyor—will be taken up in turn, finish- 
ing with a discussion of the hydraulic operation. 


General Features of Machine Chassis 


A horizontally split gear case, containing a 
two-speed forward and reverse transmission for 
propelling the machine, forms the chassis rear 
end. Another gear case, containing transmis- 
sion for driving the front conveyor and gather- 
ing mechanism forms the front. The motor is 
placed between the two transmissions with axis 
lengthwise, driving from both ends of armature 
shaft. Cast steel side frames connect the trans- 





Fig. 1—Clutch mechanism showing how hydraulic pressure operates forward and 
reverse clutches through rods in center of shaft 
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Fig. 2—Machine consists of three main units, the front con- 


~ 





end caps into the gear housings 
and provide a seal between the 
end caps and the housing wall. 
The extended portion of the end 
caps was turned to fit bore in 
housing. Ordinary felt rings 
were used with good results 
and this stopped the oil leak to 
the outside. However, by ex- 
tending the end caps into the 
gear compartments, another 
and more serious problem de- 
veloped. The oil now would 


veyor, chassis and swinging rear conveyor 
maid flow between the armature 


mission cases and support the motor. 

Forward and reverse motion is obtained 
through two bevel gears revolving in opposite 
directions by meshing with the same bevel 
pinion. The two bevel gears drive through 
multiple friction disk clutches, two spur gears 
meshing with gears on high and low unit. A 
sliding spur pinion between the two high and 
low gears can engage either one of the two, by 
jaws cut in end of hubs, and at the same time 
mesh differential ring gear on differential unit. 
By engaging sliding pinion with high or low 
speed gear, high or low forward and reverse 
crawling, speed is obtained. A bevel gear dif- 
ferential drives the caterpillar through drive 
sprockets mounted on differential shaft. 

Brake drums keyed to the hubs of the cater- 
pillar drive sprockets serve as steering mechan- 
isms, as the differential makes possible the re- 
tardation of one side by means of the brake 
while the other side is speeded up. This theo- 
retically is not perfect, as it throws a strain on 
the differentials, but it has been used success- 
fully for years on this type of machine. 


Coupling Eliminates Vibration, Wear 


The motor is connected to this transmission 
by a flexible coupling driving through a spur 
gear reduction to the forward and reverse unit. 
Before the advent of the coupling design, the 
motor pinion was on the free end of motor shaft. 
This was not a successful mounting, and con- 
siderable trouble was encountered from exces- 
sive vibration, wearing of pinions and bad com- 
mutation; the vibration causing brushes to chat- 
ter with consequent sparking and pitting of 
commutator. The trouble was found to arise 
from slight deflections of the chassis frame 
when the machine crawled over uneven ground 
and threw the drive out of line. Introduction 
of the coupling drive eliminated this entirely. 

Considerable difficulty was encountered in 
the design of an effective seal around the arma- 
ture shaft where it enters the gear cases. Both 
ends of armature shaft originally were extended 
into the gear compartments and oil splashed up 
by the motor gears in these compartments found 
its way through the single felt packing seals. 

It therefore was decided to extend the motor 
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shaft and the motor end cap 
bore and flood the motor bearings, thinning 
the heavier lubricant in this compartment, and 
finally finding its way into the motor with the 
well-known and dangerous results. A_ seal 
consisting of several packing rings fitted into 
end cap bore was tried with little success. The 
seal held the oil for a short time until it be- 
came worn or burned due to the high speed of 
the shaft, and oil still found entrance into the 
motor. 

Finally the spiral groove type of seal was de- 
veloped, the grooves being cut in a long bronze 
sleeve pressed on armature shaft between motor 
pinion and motor bearing and having a close 
running clearance in the end cap bore. The 
spiral groove extends from the pinion end of 
sleeve for two-thirds of its length. The remain- 
ing part of the sleeve is made larger in diam- 
eter and carries three annular V-shaped grooves 
as seal for the motor bearings. On the bottom 





Fig. 3—Gathering arms are mounted on rotat- 
ing discs as shown and operate alternately 
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of the bearing cap between motor and gear case 
an opening is provided which serves as a drain 
in case motor is reversed. This, however, is 
rarely done as it would tend to pump oil out of 
the gear case. 


Front Unit May be Raised or Lowered 


The front conveyor seen in Fig. 3 is of the 
scraper type and is hinged between two pedes- 
tals on front transmission case. A fixed exten- 
sion of front conveyor extends back over chassis 
for discharging into the rear conveyor. 

The whole front conveyor unit with gather- 
ing head resting on the ground in loading po- 
sition, has an inclination of 25 degrees and can 
be raised and lowered by means of a single 





This speed can be varied and is, of course, con- 
trolled by the character of the material to be 
loaded, and the capacity of conveyor. The 
shape of the gathering arms also should change 
with the different types of material to be 
handled. 

The rear conveyor is mounted on top of 
differential unit and consists of a hopper con- 
taining the driving mechanism and a conveyor. 
The conveyor is hinged to the hopper and is 
adjustable vertically by a hydraulic jack sup- 
ported on a bracket bolted to the hopper. 

Hopper is pivoted in center, as shown in Fig. 
5, and is supported by two adjustable rollers 
running on a circular track on top of transmis- 
sion case, enabling the rear conveyor to swing 
90 degrees to either side of center line. Rollers 


Fig. 4—Caterpillar mounting is employed to facilitate operation on wneven ground 


hydraulic jack to compensate for unevenness 
in the mine floor or ground on which machine 
is working. The gathering mechanism has two 
gear cases bolted onto the front conveyor frame, 
each containing a bevel gear drive. 

A revolving disk is mounted through the cen- 
ter of each case with its bottom side clearing 
the top of the gathering head deck plate. This 
disk is revolved by a bevel ring gear bolted to 
the lower side of the disk. A circular ring, cast 
on the bottom of the disk, fits around the out- 
side circular top of gear case, providing a dust 
and oil tight seal. The disks carry on their 
upper sides, at 10%4-inch radius, a pin around 
which the gathering arms are pivoted. These 
arms are curved on one end and carry a socket 
on the other into which fit the replaceable 
gathering fingers for moving the material onto 
the gathering head and into the conveyor. The 
curved end of the arms slide in a swivel block 
mounted in the frame a short distance from 
edges of disks. 

The orbital path of gathering arms is con- 
trolled by the curved bar, and can be modified 
by changing the curvature of the bar or location 
of its swivel point. Each arm moves, or gath- 
ers, alternately at about 38 strokes per minute. 
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are spaced 30 degrees off center and at a radius 
of 15 inches from hopper pivot point. 

Swinging of rear conveyor is accomplished 
with two cables actuated by two hydraulic 
jacks, mounted one on each side, along the sides 
of front discharge conveyor. One end of pistons 
in these jacks is forked, and carries a small 
rope sheave. A cable anchored in the top of 
cylinder head leads back over the piston sheave 
and is returned over a sheave located below the 
cylinder head, down over a third sheave. It 
then leads back to an 18-inch diameter rope 
groove cut in the bottom of the hopper. Cables 
are taken in through a hole in the hopper bot- 
tom and anchored in the hopper wall. 


Applied Pressure Swings Rear Conveyor 


By applying pressure to right hand jack first. 
forcing piston out and consequently exerting a 
pull in the cable, the rear conveyor is swung to 
the right. At the same time a pull is exerted 
on rope on left side of hopper, forcing piston 
into cylinder and automatically forcing the oil 
out. The opening and closing of valves for these 
cylinders is done through main control valve. 

The forward and reverse clutch, Fig. 1, due 
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Fig. 5—Hopper in center of machine. 


to its location, the amount of power to be trans- 
mitted and its reversible feature, presented a 
difficult design problem. 


Being enclosed in an oil tight case within an 
extremely cramped space, the only possible way 
to actuate the clutches was through the center 
of clutch shaft to the outside. The clutches 
originally were designed with a mechanical 
operating mechanism which was not entirely 
successful. This was due, to a certain extent, 
to the fact that the clutches were of lower ca- 
pacity and an extremely high unit pressure on 
clutch disks was required which in turn taxed 
the operating mechanism in equal ratio. 

Hydraulic operating mechanism then was 
adopted, this having an additional ad- 
vantage in the convenience by which 
it could be applied to this particular 
case, since other operations also were 
performed hydraulically. The appli- 
cation proved to be satisfactory and 
was maintained even after it was 
found advisable to increase the ca- 
pacity of the clutches. 

Tapered roller bearings are used 
for mounting the clutch unit. The 
cup carriers shown in Fig. 1 at a are 
made into cylinders 2 inches in diame- 
ter, fitted with stuffing boxes and 
packing seals. In these cylinders is 
fitted a piston b which has in the cen- 
ter of the inward end a %-inch diame- 
ter steel ball in-set deep enough in a 
drilled hole to roll edge over thus 
holding ball in place while leaving it 
free to rotate. <A coiled spring fits in 
the other end of the piston between it 
and the cylinder head. 

The ball in the piston contacts the 
end of a %-inch diameter rod c pro- 
jecting through the center of the hol- 
low clutch shaft, and having a loose 
sliding fit in it. A similar ball is 
placed at the other end of the rod and 
in turn this ball is held against a short 
rod d in the center unit. Through 
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Rear conveyor cylinder 
jack is shown at left and outline of front conveyor at right 





this rod is fitted a flat key e ex- 
tending through a slot in the 
shaft and with ends extending 
into a flanged collar f sliding 
on the shaft between clutch 
bevel gears. 

Flat key e has a tight fit in 
rod d and collar f but has clear- 
ance in the shaft slot allowing 
the rod and the collar to slide 
axially and engage pin plates g 
and h which in turn engage the 
clutches. With clutches disen- 
gaged as shown in Fig. 1, i. e., 
with collar f in neutral posi- 
tion, a slight clearance is main- 
tained between the sides of 
the collar and the clutch pin plates. 


To operate the clutch, oil under pressure is let 
into the cylinder on one side, forcing the piston 
inward. This in turn actuates sliding collar f 
through key e, push rods c and d, and the balls, 
thus engaging clutch. At the same time, 
through push rod and balls, piston on opposite 
side is forced outward, compressing the spring 
and forcing the oil out of the cylinder. When 
the oil pressure is released the compressed 
spring forces collar f over to its neutral position. 
To operate the other clutch, the cycle is re- 
versed. The control of the oil flow to these 
clutches will be dealt with later. 





Fig. 6—Elevation and section of gathering arm mechan- 
ism. Note wide sweep of arms and manner in which this 


unusual movement is effected 
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No provision has been made 
to separate the clutch disks, i. e., 
retract pin plates, but this never 
has caused any trouble. When 
engaging and _=_ slipping the 
clutches, a sliding will occur be- 
tween collar f and pin plates g 
and h since sliding collar always 
turns with the shaft. However, 
no excessive wear has developed. 

The clutch push rods original- 
ly were made from oil hardened 
steel with a hardness equal to 
that of the steel ball which is of 
the type used in high grade ball 
bearings. <A _ slight impression 
was made in the end of the rod 
by spinning the rod against a 
steel ball of same size as the one 
used. Ends were then hardened and polished. 
This arrangement did not work satisfactorily 
for any length of time. Flat spots developed on 
balls and ends of rods soon were damaged. This 
was thought to be due to the dent in the end of 
the rod not being centered accurately on the 
ball. Push rods made with perfectly straight 
ends therefore were tried. Regular drill rod 
was used with ends stellited and ground. The 
straight ends of the rods gave the balls a chance 
to find their own seats and run on center, and 
this arrangement proved entirely satisfactory. 

Operations such as raising and lowering 
front and rear conveyors could be accomplished 
better by hydraulic jacks than with a mechani- 
cal drive. Swinging of the rear conveyor on the 
other hand presented a more difficult problem. 





Fig. 8—Hydraulic control valve for operating the vari- 
ous units of the machine 
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Fig. 7—Layout of the hydraulic system employed 


However, hydraulic operation proved to be the 
better and simpler method of the two, especially 
since front and rear conveyor both could be 
operated in this manner. 


Five Gallons Oil Flow per Minute 


The hydraulic equipment shown on diagram 
in Fig. 7 consists of an oil reservoir A, a posi- 
tive driven gear pump B, a hydraulic control 
valve in which valves C, D, E, F, G, H, and J are 
mounted, operating cylinders J, K, L, M,N, and 
O, the forward and reserve valve P and globe 
valves Q, R and S. When motor is started, the 
pump delivers a steady flow of oil, approxi- 
mately five gallons per minute, from the oil 
reservoir to the control valve, and under idling 
condition the oil will pass through the 
by-pass valve C, Fig. 7, and back to the 
oil reservoir A under low pressure, ap- 
proximately 20 pounds per square inch. 


By lifting control lever, the by-pass 
valve C is closed, and the pressure in 
the pump discharge line is increased 
to normal working pressure, approxi- 
mately 1000 pounds per square inch. 
This can be regulated by setting the 
relief spring in by-pass valve. The 
same control lever, through a rocker 
arrangement, operates valves D, E, F, 
and G. 


Hydraulic cylinders used were first 
made of cast iron with bores smoothly 
finished either by reaming or honing; 
pistons were equipped with double cup 
leathers. However, this has been 
changed to an improved design of 
cylinder made of cold drawn steel 
tubing with end caps and stuffing 
boxes welded on. Malleable iron pis- 
tons ground smooth on outside dia- 
meter and fitted with special V-shaped 
packing and bronze packing glands 
also are used. 




















SCANNING THE FIELD FOR IDEAS 














A Monthly Digest of New 





OLOR in machinery thus far has been 
looked upon chiefly as a means for bright- 
ening up the product and adding a pleas- 

ing appearance. But that there are other ad- 
vantages in the use of color rapidly is being 
recognized. 

At least one manufacturing company recent- 
ly has adopted a scheme for employing color 
for the purpose of making dirt detection easier. 
In the production of its electric motors, Reliance 
Electric & Engineering Co., Cleveland, is 
enamelling direct current motor windings a 
bright orange color. On these windings, main- 
tenance men will be able to detect trouble-mak- 
ing dirt at a glance. 

In the field of non-metallic materials, micarta 
long has been known as a product from which 
gears may be produced and employed with ad- 
vantage from the aspect of smooth and quiet 
operation. Emphasis now is brought to bear, 
however, on the fact that this material has 
many other potential applications; it is being 
used, for instance, in the manufacture of pro- 
peller blades. The Southern Cross, which re- 
cently completed a round-the-world flight, was 
equipped with micarta-bladed propellers. 

The base of the material is canvas, layers of 
which are impregnated with certain secret 
chemical components and compressed into a 
hard, moisture-proof substance as a result of 
the tremendous pressure exerted in the molding. 
Waterproof, non-metallic and strength charac- 
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teristics afford the material many possibilities 
in design. 


Moves Fourteen Tons Smoothly 


Methods for setting in motion heavy recipro- 
cating parts of machinery, without vibration or 
excessive stresses, require carefully studied de- 
sign. Particularly so where the slide or other 
part is not allowed time for pick-up but must 
operate instantaneously at its working speed. 

An example of the manner in which this is 
accomplished is found in a giant upsetter built 
by the Ajax Mfg. Co., Cleveland, and claimed 
to be the largest upsetting forging machine yet 
built, the leader slide of the machine alone 
weighing several tons. 

A patented rocker type drop lock, shown in 
accompanying drawings, is the mechanism 
which sets this huge slide and a number of other 
working parts in motion. In Fig. 1 the lock is 
in the operating position engaged with the 
rocker, pitman and crankshaft. The chief fea- 
ture of the device lies in the fact that the rocker 
engages the drop lock at its extreme back swing 
where the velocity is zero as the crankshaft 
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Fig. 1—Sectional view of wpsetting machine showing, in center, patented drop lock feature. 


Engagement with header slide is effected at back dead center, insuring smooth operation 
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passes over back dead center. The slide conse- 
quently is picked up from rest with no more 
shock than if it were reciprocating continu- 
ously. 

When in the disengaged position, as in Fig. 
2, the lock is raised by means of a foot pedal 
controlled by the operator. This allows the 
rocker to oscillate around the shaft in the 
header slide upon which it is mounted. The 
crankshaft, safety pitman and oscillating rocker 
all are in continuous motion when the machine 
is idling with the lock in this position. Thus 
the energy stored up in the flywheel can be 
turned into actual work immediately. The drop 
lock is engaged at the back dead center position 
of the crankshaft. 


Weed Cutter Installed on Boat 


ECESSITY for mowing a heavy growth of 
pond lilies from a fifty-acre reservoir re- 
sulted in the ingenious boat mower shown in 
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Fig. 2—Enlarged view of drop lock 


Fig. 3. 

This flat-bottom scow is driven by a 35 horse- 
power Universal marine engine which operates 
the cutting mechanism as well as propelling the 
boat. The mower is geared to the motor, the 
flywheel of the engine being removed and re- 
placed by a spur gear. Between the mower and 
motor a clutch and transmission unit are em- 
ployed so that the boat can be propelled when 
desired without the action of the cutter. 

Adjustment is provided for the cutter bar as 
shown, to permit operation in different depths 
of water. The middle bar on the carriage acts 
as the driving shaft, this being rotated through 
a bevel gear. At the bottom of the shaft is an 
eccentric and connecting rod arrangement 
which gives the necessary oscillating motion. 


Provides Reserve Production Facilities 


MACHINE developed recently for rolling 
heavy metal forms, by Dienelt & Eisen- 
hardt Co., Philadelphia, incorporates a number 
of ideas worthy of the attention of engineers re- 
sponsible for design. 
Heretofore machines for forming heavy sheet 
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metal into window framing, cornice molding, 
door butts and the like, have been of the 
“brake” type, operating on the principle of a 
press. Roll machines have been used only for 





Fig. 3—Weed cutting mechanism at- 
tached to boat side for lake operation 


comparatively narrow strips of light metal, as 
in making furniture hardware and similar ar- 
ticles. This particular machine, however, has 
been designed to roll 10 gage material up to 
36 inches width. 

The machine consists of twelve pairs of hori- 
zontal rolls, between which the strips of metal 
pass. These rolls are so shaped that the metal 
is molded progressively into its final shape, the 
impressions becoming sharper and deeper as 
the material passes through the machine, thus 
permitting sharp angles without breaking at the 
bends, which might occur if the material were 
formed too much by a single set of rolls. All 
operations are mechanical, beginning with the 
flat material and ending with the finished prod- 
uct, no intermediate rehandling and readjust- 
ing being required between the impressions. 

The speed of travel is approximately 65 feet 
per minute while the machine occupies a floor 
space of only 22 ft. 6 in. by 8 ft. 4 in., or of 22 





both 


Fig. 4—Worm 
sides of reduction wnits as provision for in- 
creased production facilities 


wheel shafts extend on 









ft. 6 in. by 13 ft. 4 in. in a duplex machine of 
double capacity, so that great economy in time, 
labor and floor space is realized as compared 
with former practice. 

To prevent wide and heavy material from 
rising and buckling between the rolls, the form- 
ing rolls are set close together, the horizontal 


Fig. 5 — Stereo- 
scopic microscope 
may be used for 
checking wearing 
surfaces or for ex- 
amining castings, 
forgings or other 
parts 





center distances being only 16 inches. In han- 
dling heavy gage material narrower than 36 
inches, it is desirable that the bearings of the 
rolls be moved inward in order to reduce roll 
deflection. This is accomplished by making the 
bearing housings or supports movable upon the 
base plate and by bushing the rolls so that the 
bearings can run at any point desired. 

The rolls are geared together by intermesh- 
ing spur gears in four groups of three, each of 
which is driven from a top drive 17% ratio 
worm reduction gear, the worm spindles being 
coupled together to form a continuous longi- 
tudinal line shaft. Worm wheel shafts of the 
worm gears are extended upon both sides, thus 
providing for the installation of a duplicate row 
of rolls on the opposite side of 
the worm gears. The motor is 
sufficiently powerful to operate 
both sets, although ordinarily 
only one side will be in use 
while the other side is being set 
up. The motor shaft, which 
runs at 860 revolutions per min- 
ute, is not directly connected to 
the line of worm spindles, but 
drives it through a helical re- 
duction gear of 2.03 ratio. In 
case of long runs of the product 
both sides can be used to obtain 
double output. 

This latter feature is partic- 
ularly interesting from_ the 
point of view of possible appli- 
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cation in the design of machines where reserve 
production facilities are desirable. 


The Stereoscope Goes to Work 


OST of us can recall the old-fashioned ster- 

eoscope of our childhood days, with which 
we amused ourselves by looking at pictures in 
the parlor on rainy days. Long since passed 
into disuse as such, its principle has been re- 
vived and adapted to a modern industrial in- 
strument. Thus a discarded toy has been the 
design inspiration for an industrial piece of 
equipment. 

In the Bausch & Lomb binocular stereoscopic 
microscope illustrated in Fig. 5, the double opti- 
cal system permits a stereoscopic effect or sense 
of depth which is extremely valuable in the ma- 
chine shop. Surface quality has become a mat- 
ter of much concern to designers in selecting 
materials, and to understand how a surface 
will wear or how it will resist corrosion, it is 
necessary to magnify it. The_ stereoscopic 
vision of this microscope permits an accurate 
examination of the surface characteristics, since 
the depth of vision is pronounced. It can be 
used for examining castings, forgings, etc., for 
cracks, flaws and blowholes. It also is well 
adopted for the inspection of machinery for 
evidence of wear after operation. 


Equalizes Wear on Clutch Shoes 


EW uses for right and left hand threaded 

studs constantly are developing. The 
principle now has been applied to a friction 
clutch designed by Duro-Friction Clutch Co., 
Grand Rapids, Mich., as shown in Fig. 6. 

In this instance the threaded stud is turned 
by means of a spur pinion mounted between the 
right and left hand threads. The gear is ro- 
tated by a rack which slides in a groove cut 
in the shaft on which the clutch is mounted. 
On each end of the threaded portions of the 





Fig. 6—Friction clutch shoes are operated by means of right 


and left hand threaded shaft 
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Fig. 7—Thyratron tubes are employed to obtain correct tension 
of wire in this wire drawing machine 


stud is a coupling nut attached to the clutch 
shoe pivot member. 

By movement of the rack sideways the 
threaded stud is turned, thus exerting equal 
pressure upon both clutch shoes. Adjustment 
can be taken care of readily by taking out the 
pivot link screws and rotating the right and 
left hand nuts one turn outward. 


The Thyratron Tube in Design 


SED formerly as a means for controlling 

theater light dimming, the Thyratron tube 
now is finding a definite place in design of ma- 
chinery. 

On a wire drawing machine installed at the 
Schenectady plant of the General Electric Co., 
on which it is necessary to keep the wire at the 
correct tension as it is reeled, Thyratron equip- 
ment has been installed to vary the speed of 
the re-reel spool. 

The wire passes from a large reel through 
the wire drawing equipment, where it is drawn 
down to the desired size, thence to a small spool 
for re-reeling. As the wire is drawn at a con- 
stant rate, the speed of the re-reel spool con- 
stantly must be decreased as the effective diam- 
eter of the surface on which the wire is wound 
increases. 

A small direct current motor drives the re- 
reel spool, power being supplied to the motor 
armature by the Thyratron tubes. A small re- 
actor controls the power supply by the tubes. 
This control is determined by the position of the 
core in the reactor, and the position of the core 
is governed by the re-reeling operation itself. 
The wire runs over a rider pulley mechanically 
connected to the reactor core. As the loop on 
which the rider pulley rides decreases when the 
re-reel motor is running too fast, the core is 
drawn into the reactor, increasing its reactance 
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and causing the tubes to pass 
less current, thus causing the 
motor to slow down. Con- 
versely, if the loop increases in 
length the reactor core is with- 
drawn causing the tubes to pass 
more current and so increase 
the motor speed. 


Very little work is done by 
the rider pulley. The reactor 
core weighs but a few ounces, 
while the current controlled by 
the tubes can be sufficient to 
control the speed of a motor of 
several horsepower. In this in- 
stallation the tubes control the 
armature current to a *4-horse- 
power motor with the field ex- 
cited from a separate source 
of direct current, but a similar 
control unit could be used to 
control a motor many times as large by supply- 
ing and regulating the field current instead. 

Provision is made so that failure of either 
the alternating or direct current, or breaking 
of the wire, causes a shut-down not only of the 
re-wind motor but also of the main motor. 





Motor Has Remarkable Record 


TILL efficient after 21 years of severe service 
in a textile mill, is the record of a Westing- 
house motor, recently overhauled in the Pitts- 
burgh service shop. The motor, shown in the ac- 
companying photograph, has been used on a 
waste chopper in a textile mill. It was ex- 





Motor after 21 years’ use on 
waste chopper 


tremely dirty with lint and dust, the ends of the 
coils being barely discernible. Lint was piled 
up to the edge of the blower fins and the holes 
through the rotor core were filled. 

In its long service the motor bearings were 
rebabbitted three times due to lint filling the 
oil reservoir and preventing oil rings turning. 


27 








Chart Proves Advantageous in 


Rapid Shaft Design 


By R. R. Slaymaker 


Assistant Professor Mechanical Engineering, Southern Methodist University 


MPLOYMENT of the accompanying chart 
can be resorted to with advantage in design- 
ing steel shafts of circular cross-section, by 

any of the following five formulas: 





ae, ee 2 . (3) Vi?4T=S, 
= 


(4)M4+V M4T = BS; 


(5) 0.7(M + 1.86 Vv M* + 7") = S; - 


in which M — bending moment in pound-inches; 
T = torque in pound-inches; S, — allowable 
bending stress in pounds per square inch; S, = 
allowable shearing stress in pounds per square 
inch; J/r = polar sec- 
tion modulus of sec- 
tion in inches’. 

It will be noticed 
that the right side of 
all five equations is 
made the same, that 
is, a stress times the 
polar section modu- 
lus J/r. The reason 
for this will be ex- 
plained later. 

Equation (1) is 
recognized readily to 
be the flexure formu- 
la, usually written 


I 
M=8 —— 


Ratio of Bending Stress to Shearing Stress S¥5, 


l/c for a circle, how- 
ever, is J/2r, hence 
formula (1). 
Equation (2) is the 
familiar torsion for- 






Field of Formula (3) 
VMIFT? = S.J 


Field of Formula (5) 
(M+186/M™4T*) =$,Jr 


Ratio of Torque to Bending Moment 7m 
Fig. 1—Curve for finding relation between mo- 
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in which the left hand quantity may be termed 
equivalent bending moment because of its sim- 
ilarity to M in the flexure formula. For use with 
the chart, however, it is necessary to put the 
right side of the equation in terms of a stress 
times the polar section modulus. This can be 
done, as in equation (1), by substituting J/2r 
for I/c, the result being equation (4). 


Formula (5) is a statement of Saint Venant’s 
maximum strain theory applied to shafts sub- 
jected to both bending and twisting. The con- 
stants in this equation are found from assuming 
a value of 0.3 for Poisson’s ratio. 

There are three 
possibilities of fail- 
ure by combined 
stress: first, the shaft 
may fail in shear as 
indicated by equation 
(3); second, by 
bending as in equa- 
tion (4); and third, 
in a manner. ex- 
pressed by equation 
(5). After consider- 
ing formulas (4) and 
(5), it should be seen 
that (5) will always 
give a larger shaft 
diameter. This indi- 
cates that (4) should 
be discarded for (5). 
Disregarding (4) 
leaves a choice of 
either (3) or (5). 
That is, for any par- 
ticular diameter of 





mula. , ment and torque shaft, the shearing 
Formula (3) is the stress. calculated 
maximum _— shearing from (3) might ex- 


stress theory for failure by combined bending 
and twisting. The quantity \/M’* + T? often is 
called equivalent torque because of its similarity 
to the part played by T in equation (2). 
Formula (4) is the maximum normal stress 
theory for failure by combined bending and 
twisting. It is most generally written 
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ceed the allowable value, while the bending 
stress calculated from (5) might be well within 
the safe range. This could be true, of course, 
only when the torque is large in proportion to 
the moment. On the other hand, if the moment 
were large in proportion to the torque, the bend- 
ing stress from (5) might exceed the allowable 
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value, while the shearing stress from (3) might 
be low enough. It is advisable then, to have some 
means of knowing the proper relation between 
moment and torque so that we may decide in 
advance which of the two formulas to use with- 
out calculating the diameter from each. The 
curve shown in Fig. 1 provides this informa- 
tion. Here the ratio of allowable bending stress 
to shearing stress, S,/S,, is plotted against the 
ratio of torque to moment 
5 If the intersection of 

S,/S, with T/M falls below the 
curve, formula (5) will give 
the larger shaft and should be 
used. Conversely, if the inter- 
section falls above the curve, 
formula (3) should be used. 

Use of the chart given in 
Fig. 2 can best be shown by a 
series of illustrative problems: 
PrRoBLEM I. In which the shaft 
is required to transmit torque 
only. 

Find the diameter of a 
shaft to transmit 177 
horsepower at 120 revolu- 
tions per minute, and not 


?U 


y a) 
Mictshins 


Hitlist 


x 


exceed a shearing stress 7 
of 7000 pounds per square at 
inch. 3 
Solution: 202 


From the formula T — 63,- 
025 HP/N, the torque is found 


ro) 


the three figures. The diameter, then is between 
4.0 and 4.1, say 4.07 inches. Had the torque 
been 9300 pound-inches, the shaft diameter 
would have been taken from, the middle of the 
three figures or between 1.86 and 1.90 inches. 
Further, had the torque been 930 pound-inches, 
the shaft would have been between 0.862 and 
0.883 inch in diameter. 

Had this problem been solved analytically, 









































to be 93, 000 pound-inches. Use 
scale A of the chart to repre- 
sent torque, each unit being 
10,000 pound-inches. Scale B 
represents stress in thousands 
of pounds per square inch and 
the shaft diameters are taken 
from one of the three figures 
on the diagonal lines. Follow 
93 on scale A horizontally to 
the intersection with 7 on scale 
B (see point F on chart). 
Point F lies between one di- 
agonal bearing the figures 
0.862 — 1.86 — 4.0 and an- 
other bearing 0.883 — 1.90 — 
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4.1. To decide which of the ae = bp 

three figures to use for the 24 ——_ Fz + BEES : = 

Shaft diameter, observe the eer Z ' ==== = 

following rule: Pt eS ee 
When the units of scale A " tees ee 8 ee FS Se Oe, 


represent hundreds of pound- 
inches, use the smallest of the 
three figures on the diagonal 
lines. If the units of scale A represent thou- 
sands of pound-inches, use the middle figure on 
the diagonal lines for the shaft diameter. If 
scale A represents tens of thousands, use the 
largest figure for the diameter of the shaft; and 
if A represents hundreds of thousands, use ten 
times the smallest figure—etc. 


Since each unit of scale A in this problem rep- 
resents 10,000 pound-inches, use the largest of 
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Fig. 2—Chart for determining shaft diameters 


equation (2) would have been used to find that 


( 16 93, mr) 
d — 


+ 7,000 
PROBLEM 2. In which the shaft is a beam sub- 
jected to bending only. 

Determine the diameter of a shaft sub- 
jected to a bending moment of 93,000 
pound-inches. Fiber stress 15,000 pounds 
per square inch. 


4.07” 









Solution: 

Follow 93 on scale A as before, to 15 on scale 
B to read diameter between 3.1 and 3.2 on the 
diagonal lines. (See heavy horizontal line on 
chart.) 

Notice that in the solution of problems 1 and 
2 only scales A and B were used. The use of the 
other scales will be explained in the next ex- 


ample. 


PROBLEM 3. In which the shaft is subjected to 
both bending and twisting. 

A shaft is subjected to a torque of 30,000 
pound-inches and a moment of 40,000 
pound-inches, the allowable shearing stress 
being 8,000 pounds per square inch and the 
bending stress 15,000 pounds per square 
inch. Find the shaft diameter. 


Solution: 

Since the shaft is subjected to both bending 
and twisting, it is necessary to know which of 
the combined stress formulas to use, (3) or 
(5). The use of (4), as previously stated, is 
unnecessary. To decide between (3) and (5), 
make use of the curve in Fig. 1. 


Se_ 15,0000 5 TP 30,000. 
a. oer oF “ae 


As shown by the heavy lines on the figure, the 
intersection seems to fall on the curve, which 
indicates that both formulas will give the same 
diameter and it makes no difference which one 
is used. For the sake of illustration, however, 
formulas (3), (4) and (5) will all be solved by 
means of the chart. 

Scale C represents torque in pound-inches, the 
units being the same as scale A, and is used 
only to determine the \/ M? + T” as indicated by 
the heavy line marked G. 

To solve formula (3) place a pair of dividers, 
as shown by diagonal line G, from 4 on scale 
Ato 3onscale C. From this \/ M? + T? is found 
to be 50,000. Now follow the horizontal line 5 
on scale A to the allowable shearing stress, 8 on 
scale B. This point, marked H on the chart, 
lies between diagonals marked 0.667 — 1.44 — 
3.1 and 0.689 — 1.49 — 3.2. Say d — 3.16 inches. 
Note that had \/ M? + T? been 5000 instead of 
50,000 the diameter would have been about 1.47, 
and had the \/ M* +T? been 500,000 the diam- 
eter would have been ten times the smallest 
number, say 6.7 inches. 

Should the designer choose to use formula 
(4), the \/ M? + T? can be determined as before. 
Using the point 4 on scale A as a center, he can 
swing the arc, shown in heavy line, and will find 
that M + \/ M* + T”’ is 90,000 pound-inches. Fol- 
lowing the horizontal line 9 to the intersection 
with 15 (allowable stress) on scale B shows the 
shaft diameter to be nearer 3.1 inches than 3.2 
inches, say 3.12 inches. 

When formula (5) is used, it should be noticed 
that scale D is graduated to read 1.86 times scale 
A and that the diagonal lines from scale Dto A 


0.75 
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read 0.7 of scale Don scale A. Thus the value of 
0.7 (M + 1.86 \/ mM? + T*) can be found by plac- 
ing one leg of the dividers (set for \/ M* + T” or 
distance G) on the value of the moment (40,000 
pound-inches) on scale D and the other leg will 
fall on 133,000 pound-inches, which actually is 


M +. 1.86 \/ M?+ T*. In order to determine 0.7 
(M + 1.86 \/ M* + T"), follow the diagonal line 
from 133,000 on scale D to 93,000 on scale A. 

Follow the horizontal line marked 93 to its in- 
tersection with the allowable stress line 15 on 
scale B to read the diameter of the shaft to be 
between 3.1 and 3.2, say 3.16. Notice that the 
diameter obtained from formula (5) is larger 
than the one obtained from formula (4) which 
substantiates the statement made above, that 
(5) will give larger results than (4). 


Develops Hottest Spot Known, with 
Electric Arc in Vacuum 


HAT is believed to be the hottest spot in 

the universe is shown by Dr. J. Slepian of 

the Westinghouse research laboratories. In 

nearly a perfect vacuum, electricity creates a 

spot of heat calculated to be 900,000 degrees 

Fahrenheit. This is approximately 90 times as 
hot as the sun. 

There is no thermometer which will measure 

so high a temperature directly. Therefore, the 





Apparatus used to develop 
900,000 degrees of heat 


temperature is calculated by measuring the 
velocity of the molecules of the electrode metal 
which has been “boiled away’’ by the intense 
heat. This hottest spot in the universe was de- 
veloped at the laboratories by Ragnar Tanberg 
while investigating the characteristics of elec- 
tric arcs in a vacuum. 
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of 
itrided Steel 


By H. A. DeFries 


RODUCTION of extreme hardness and wear 
resistance, combined with toughness and 
high impact strength, without material 

deformation or distortion, has for many years 
been the goal of both makers and users of steel. 

Whether the requirements call for tool steels, 
automotive structural steels or case-carburizing 





Ger- 


at Essen, 
many, and later by investigations of Aubert & 
Duval Freres, Paris, France, and metallurgists 
of the Ludlum Steel Company. 

From these investigations has developed the 
manufacture of a series of alloy steels contain- 
ing varying amounts of carbon, together with 


Krupp Research Laboratories 


steels, the ultimate approximately 1.0 per 
hardening has always cent aluminum, 1.0 per 
depended upon _ the N VIEW of the increasing importance cent chromium and 0.2 
presence of one _ ele- rapidly being assumed in design by Nitr- per cent molybdenum. 
ind automotive steeis, ay steel and the nitriding process, rier ee On nination 
anc re . _ é particular ¢ é 

carbon is’ introduced MACHINE DESIGN has obtained from Mr. of alloying elements 
into the steel at the De Fries, chief metallurgical engineer, Asso- were chosen because 
time of manufacture. ciated Alloy Steel Co., Cleveland, the accom- they showed the maxi- 


In case - carburizing 
steels, the carbon is ob- 
tained through the 
well-known process of cementation. Unfortu- 
nately the mere addition of carbon is not suf- 
ficient to obtain the hardness and other prop- 
erties required. All such steels must be heated 
to high temperatures, followed by subsequent 
quenching, in order to develop these proper- 
ties, and it is a known fact that high tempera- 
tures followed by rapid cooling often defeat the 
purpose sought. 

Successful nitriding of steel through the 
medium of ammonia gas is due to a thorough 
study of the problem by Dr. Adolf Fry of the 


Fig. 1—Camshaft for feed lubricators 
used on locomotives, made from nitralloy 
and hardened by the nitriding process 


panying comprehensive article on this subject. 


mum surface hardness 
when exposed to am- 
monia gas under defi- 
nite conditions. Furthermore, this hardness is 
retained at elevated temperatures and the alloys 
possess a marked resistance to atmospheric wa- 
ter and salt water corrosion. These steels are 
marketed under the name of “Nitralloy,’’ the 
different ranges of carbon content being desig- 
nated as grades ‘“‘G,’’ “‘H,”’ and so on. The proc- 
ess of case-hardening with ammonia gas at low 
temperatures is termed ‘“nitriding.’’ Tempera- 
tures generally range from 900 to 1,100 degrees 
Fahrenheit, 950 degrees being the most com- 
mon. 


The Fry process for case-hardening with am- 
monia offers many decided advantages in that 
all of the heat treating of the articles is done 
nitriding and 


before no further treatment is 
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necessary after their exposure to the ammonia 
gas. The temperature used is so low that no 
appreciable warping or distortion will take place 
provided the strains produced in machining and 
in hardening have been removed previously 
from the parts. 

In order to satisfy varying requirements as 


a 
, 2. ~ 
& 
2. ” 
% 
Riccar gist 


Fig. 2—Sprayer nozzles for severe service 
on which the new process has been applied 





to core strength Nitralloy is produced in a num- 
ber of different types. Addition of a definite 
percentage of aluminum in all types is strongly 
recommended, both on account of the extreme 
hardness which this element imparts to the sur- 
face of the steel when subjected to the action 
of the nitrogen in the ammonia gas, and also 
because of excellent physical properties pro- 
duced in the core. 

Because carbon has little effect on either the 
hardness or the depth of the nitrided case, this 
element is present only for its effect upon the 
physical properties of the core and is used in 
smaller amounts than is customary in most 
alloy steels. Analyses of two of the types pro- 
duced are shown in Table I. 


Physical properties are given in Tables II and 


TABLE I 


Typical Nitralloy Analyses 


Element Grade G Grade H 
ogre he ein gr ae ks aeuguan .36 ona 
MI scacdbcaskssssesveseveseuse 51 on 
ESE eee ee eae 27 .20 
II, 5. cuss sn ceanpucarsenisces 1.23 1.24 
INR, ods Jaacas ona vaabbownees 1.49 1.58 
No ob Sop cuatecaspuesesesaaceess .010 .011 
TERE eee Sane er rine .013 011 
J | es 18 .20 


Ill. Standard specimens (0.505-inch diameter 
and 2 inches gage length) were used for the 
tensile tests. The tensile test pieces were 
quenched in oil after 30 minutes’ heating at 
1750 degrees Fahr. and then drawn at the in- 
dicated temperatures for one hour. The Charpy 
specimens were treated in the same manner. 
Values for samples of grades G and H in the 
annealed condition are inserted for purposes of 
comparison after the figures for the quenched 
and drawn samples. 

Manufacture of parts from Nitralloy does not 
differ materially from the shop methods com- 
monly employed. Where high physical prop- 
erties are necessary, normalizing followed by an 
oil quench and draw are used, as is customary 


"*” 
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in the treatment of the present types of alloy 


steel. If such refinement is carried out to the 
utmost the best and most ductile nitrided cases 
are obtained. 

As stated in general terms, the pre-nitriding 
operations can be summed up as follows: The 
steel must be heat treated to impart the proper 
structure and the desired physical properties 
to the core and machined as usual. Before ni- 
triding, all strains set up by forging or heavy 


TABLE II 


Physical Properties, Grade G 


Reduc- 

Drawing Elonga- tion 
Temper- Yield Maximum tion % of Charpy 
atures Point Strength in2” Area Ft.-Lbs. Brinell 
900 165,000 - 206,300 14.6 37.6 46 415 
1000 158,500 182,500 15 50 22 363 
1100 137,500 156,000 16.5 57 35.2 330 
1200 120,000 138,000 20 60 44.0 285 
1300 103,300 121,000 23 62.5 55.3 226 
1400 80,500 104,300 28 59 54.5 200 
Annealed at 
1450° F. 69,000 95,000 30 67.5 31.6 186 


machining must be thoroughly relieved by the 
recommended annealing treatment. 


Preliminary Operation Schedules 


A. For sections not requiring heat treatment. 
Use either G or H annealed. 
1. Machine, grind, and polish to exact finish 
dimensions. 
Under this heading come parts which are 
made in one operation on automatic 
machinery and where it is impossible for 
fabricator to apply stress relieving anneal 
between operations. It is obvious that 
this treatment applies to parts of simple 
design and where wear resistance only 
is required. 


B. For simple sections machined from annealed 
bar stock and requiring heat treatment. Use 
either grade G or H annealed. 

1. Cut blanks or rough-machine the parts 
from annealed stock. 


2. Heat treat. 
3. Draw at proper temperature for four 
hours. 


Finish-machine, grind, and polish. 


aa 





Fig. 3—(Left)—Photomicrograph of forged 
nitralloy. (Right)—Annealed nitralloy 
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. For torgings, etc., not requiring heat treat- 
ment for definite physicals but where 
machinability is desired. Use grade G or H. 


1. Forge the same as S. A. E. steels. 


2. Normalize forging at 1800-1900 degrees 
Fahr. for one hour for each inch of mini- 
mum thickness, air cool. 


3. Draw normalized forging at 1250-1300 
degrees Fahr. for two to four hours de- 
pending upon thickness. 


4. Rough-machine. 















ening processes. 





5. Reheat at 1000-1200 degrees Fahr. for 
4 to 5 hours. 


6. Finish-machine, grind, and polish. 


D. For forgings and complicated machined sec- 
tions requiring heat treatment for definite 
physical properties. Use grade G or H. 

1. If forging, forge as S. A. E. steels. 

2. Normalize at 1800-1900 degrees Fahr. 
for one hour for each inch of thickness, 
air cool. 

3. Heat normalized parts to 1750 degrees 
Fahr., hold one hour per each inch of 
minimum thickness, quench in oil and 
draw at 1250-1300 degrees Fahr. 

4. Rough-machine. 

5. Reheat at 1000-1200 degrees Fahr. 
4 to 5 hours. 

6. Finish-machine, grind, and lap. 


for 


It is of the utmost importance in the case of 
all quenched and drawn parts, which are re- 
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Fig. 4—Nitralloy and the 
triding process are extremely 
advantageous where difficulty is 
liable to ensue from the deform- 
ation caused by standard hard- 
For instance, 
in gearing as shown in the ac- 
companying illustrations 


heated afterwards, that drawing and reheating 
temperatures be equal to, or higher than, the 
nitriding temperature. 


After nitriding, the parts which have been 
treated will be free from distortion or irregular 
growth exactly in proportion to the care taken 
in carrying out the instructions given for heat 
treatment and relief of stresses. All scale, re- 


sulting from forging or heat treatment, should 
be completely removed from surfaces that are 
to be subsequently nitride-hardened. 
steel 


Parts of 
articles such as threaded sections that 
must be kept soft can be 
protected. 

The case produced by 
nitriding is approximately 
.031-inch deep. About one- 
half of this case is of ex- 
treme hardness and is clear- 
ly visible in the fractured 
sample. Hardness decreases 


ni- 





gradually until the case merges into the core 
without any line of demarcation. The fact that 
only the outer half of the case is visible to the 
naked eye may mislead the casual observer. 

Under these circumstances, it is obvious that 
nitrided parts cannot suffer from spalling or 


exfoliation as so frequently occurs in parts 
poorly carburized. In certain cases, however, 
TABLE III 
Physical Properties, Grade H 

Reduc- 
Drawing Elonga- tion 
Temper- Yield Maximum tion % of Charpy 
atures Point Strength in2” Area Ft.-Lbs. Brinell 
900 143,500 170,000 16 49 25.5 365 
1000 133,300 160,000 17 54 30.1 340 
1100 117,500 134,500 18 61 48.1 290 
1200 103,800 122,000 21.5 67 59.2 255 
1300 85,500 102,500 27 72 69.0 228 
1400 75,000 90,500 32 73 73.0 190 
Annealed 60,000" 80,000 34 70.5 47.8 157 


where either too little attention has been paid 
to the relieving of sharp corners before nitrid- 
ing, or the preliminary treatments have been 
carelessly carried out, it is noticed that micro- 
scopic layers tend to chip off. Such layers differ 
from ordinary spalling in that they have no ap- 
preciable depth, being in fact a mechanical re- 
moval of the thin film of oxide which forms on 
the surface during the nitriding treatment and 
which is not a part of the case proper, usually 
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being removed with fine emery cloth or buffed 
away before parts are put into service. This 
condition should not, of course, be confused 
with isolated cases of actual chipping caused by 
faulty design, accidents in transit or actual 
abuse, for it must at all times be borne in mind 
that in the nitrided case we have a material 
measurably harder than any steel heretofore 
produced which, naturally, cannot be as tough 
as a softer material. 

Such extreme hardness as that produced by 
nitriding is beyond the effective range of the 
usual methods of hardness testing. The most 
reliable and uniform results thus far have been 
secured by use of the scratch test, the Herbert 
pendulum hardness tester and the Vickers 
machine. When converted into terms of Brinell 
figures, Herbert tests show as high as 900 to 
1100 Brinell. 

For sections which must be produced to par- 
ticularly close tolerances, the nitriding process 





offers the advantage that the work may be fin- 
ished practically exact to the desired dimensions 
without fear of material distortion during 
hardening. However, as mentioned before, 
during nitriding there is a slight growth due to 
the absorption of nitrogen. That the change 
in dimensions is but slight can be seen from 
the table following, which gives the measure- 
ments on a typical test piece, both before and 
after nitriding. The piece was nitrided at 930 
degrees Fahr. for 96 hours. 


MINE opeseseinocivetyesin 1.00144 1.00110 1.00086 5.981 
ME cacasecictvesontssinss 1.00256 1.00220 1.00182 5.984 
MINED, ossinvcssasesess 0.00112 0.00110 0.00096 0.003 


This growth can be allowed for in the finish- 
ing of the piece for hardening or provides 
material for slight lapping operations after 
hardening, thus rectifying any slight movement 
caused by the presence of unrelieved strains. 

Growth of distortion in excess of the normal 
figures is an indication that the instructions 
covering the preliminary forgings, machining, 
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and annealing operations were not carefully 
followed. It is, therefore, strongly recom- 
mended that no attempt be made to eliminate 
what might be considered unnecessary opera- 
tions in preparing the first test parts for nitrid- 
ing. After the material and process have been 
tested thoroughly and proven satisfactory under 
the conditions prescribed, it is then sufficiently 
soon to attempt in subsequent tests to cut costs 
by shortening the time consumed in preparing 
the work for the hardening process. 


Resists Alternating Stresses 


While no laboratory tests have as yet been 
carried in this country, European tests indicate 
an unusually high resistance on the part of 
nitrided sections to alternating stresses, and 
service tests on parts of this kind in America 
confirm this statement. It also has been noted 
that nitride hardened shafts can suffer consider- 


Fig. 5—As may be 
seen from this photo- 
graph, nitralloy has 
innumerable applica- 
tions. It has been 
used successfully for 
bushings, cams, cyl- 
inders, wrist pins, 
etc. 


able elastic deformation and still return to their 
original straightness after the load has been 
removed, provided they have not been stressed 
beyond the point where the case starts to crack. 

Nitrided case retains its maximum hardness 
when reheated, remaining file hard up to 1200 
degrees Fahr. This is a desirable character- 
istic hitherto unobtainable, since ordinarily al- 
loy steels hardened by quenching start to lose 
their hardness appreciably when the drawing 
temperature exceeds 350-400 degrees Fahr. 

It early was noted that samples of Nitralloy 
after being nitrided did not rust insofar as at- 
mospheric, fresh and salt water corrosion is 
concerned. A specimen has been subjected to 
the action of snow, rain and other weather con- 
ditions for almost a year and it still remains un- 
attacked. Tests made in laboratories with stand- 
ard solutions have proved its resistance to salt 
sprays. Tests with other reagents are not com- 
plete, but as yet no great acid resistance has 


been noted. 
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Fig. 1—Improved type of high speed spindle and mounting, showing the use of both felt and labyrinth 
seals for oil retention and protection against dust 
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Designing Spindles and Mountings 


for Extreme Speeds 


By F. A. Firnhaber 


WING to the ex- 

tremely high 

speeds at which 
a grinding wheel must 
run to be efficient, the 
correctly designed 
wheel spindle of today 
must be mounted on 
antifriction bearings of 
one type or another. 
In the following spin- 
dle designs, ball bearings have been used ex- 
clusively with the exception of one or two cases, 
and then partially. 

Rigidity is an important requirement in the 
design of a grinding machine frame and bearing 
housing. This may be obtained in two ways, 
first, by mass or weight of metal, or secondly, by 
reinforcing ribs or webs. These ribs or webs 
must be of ample proportions to insure minimum 
defection under stress. Mass probably is better 





Fig. 2—Spring-adjusted bearing for light work. 
Springs at A exert 100 pounds initial load 


MACHINE Design—August, 1930 


HOUGH based primarily upon the than weight, as it ab- 

design of grinding wheel spindles, the 
accompanying article contains enlightening 
information for consideration in design of 
other types of high speed shafts and mountings. 
Mr. Firnhaber has had extensive experience 
in this class of work and consequently is in a 
position to present an authoritative discussion. 


sorbs any tendency to- 
ward vibration which 
ordinarily would be 
transmitted from _ the 
wheel to the finished 
product. 

The spindles should 
be of generous diame- 
ters for securing rigid- 
ity. Some spindle mak- 
ers form that portion of the shaft between the 
bearings into a double cone shape, the large 
diameter being in the center of the two bear- 
ing shoulders. This tends to keep the spindle 
from whipping out of true at particularly high 
speeds. It also is desirable to keep the spindle 
as short as possible. 

Accuracy in machining of the various parts 
should be stressed. Out of roundness of hous- 
ing bores must be avoided. While many 





Fig. 3—Two bearings are mounted front and 
rear to permit higher spring pressures and 
considerably higher speeds, the load carried by 
each bearing being reduced 
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Fig. +—Three-bearing mounting. Front bearings take wheel thrust; rear, radial 
pressure caused by the belt pull 




























































































hig. 6—Spindle and mounting designed for heavier work. This is a sleeve 


type, extended spindle 


Pe ; . (i s\ 7 . ; 
lie. 7—(Right)—Enlarged view __ BYZZASSID7 SSI eee Note the loosely threaded nut 


of automatic bearing tension vat | at 4 which 1s rotated by tor- 
adjuster used on spindles shown sional spring 8 to take up wear 


in two previous examples ~ BFE i f WTA in bearings 
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Fig. 8—Application of roller type bearings. Wheel end thrust is taken by ball 
bearing shown at C 
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spindle housings have bearing shoulders ma- 
chined integral, great care should be exercised 
that these bores at either end of the sleeve line 
up accurately. Further on are shown examples 
where the sleeve is ground out to the outside 
diameter of the bearing for its entire length, 
necessitating only one set-up. 

As a rule the bearing seats on the shaft are 
ground. The shoulders also should be ground 
at the same set-up. It takes but little time and 
assures trueness of seat. Accuracy also must be 
maintained in spacers and clamping nuts or col- 
lars as the alignment of the spindle is impaired 
through faulty machining. The ideal method 
would be to grind all faces where manufactur- 
ing costs are not prohibitive. 

At extremely high speeds every rotative piece 
must be in balance. Spanner holes and slots 
should be equally 
spaced and it is bet- 
ter that there be 
more than two in 
number, preferably 
three or four. If 
screws are used to 
hold on the driving 
pulley, a long 
enough screw to fill 
the hole should be 
used, or if driven by 
a key, two keys and 
keyways are used in preference to one, or one 
key and three keyways would be better than 
one of each. 

Bearing fits on the spindle and in the housing 
must be in accordance with the bearing maker’s 
recommendations, this being particularly true if 
preloaded bearings are used in order to obtain 
the correct preload values. The bearing hous- 
ing is ground or bored to a close slip or sucking 
fit. This allows the outer ring to creep very 
slowly when the spindle is in motion. It helps 
to distribute wear over the entire bearing sur- 
face of the outer race. If the fit is too tight 
between the shaft and the inner ring, the latter 
expands and tends to cramp the balls which im- 
mediately causes heat. The same is true with 
the outer ring, which closes in, causing the same 
trouble. 


Factors Concerning Lubrication 


Ball bearings used in spindles, regardless of 
their speed, do not use oil in great quantities 
and therefore should receive lubricant of the 
best quality obtainable. This lubricant should 
be as neutral as possible and should contain no 
acid or alkali, both of which will attack the 
mirror-like surfaces of the balls and races and 
cause them to corrode or rust. Mineral oils are 
used in preference to vegetable oils as the latter 
become rancid. Many manufacturers recom- 
mend sperm oil. 

Grease usually is desirable for ball bearings 
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Fig. 9—Spindle designed to run at forty thou- 

sand revolutions per minute. 

ings are used, to allow for shaft extension due 
to heat 


running at moderately low speeds and oil for 
high speeds. The bearing manufacturer speci- 
fies in his manual many brands and viscosities 
at various speeds and he should be consulted in 
case of any indecision on part of the user. Some 
manufacturers recommend that at extremely 
high speeds ball bearings should not be fully or 
even partially submerged in oil, the ideal 
method for lubricant control being by a wick 
feed or sight feed oilers. 


Wick Type Oil Feed Employed 


It has been found that when oil is fed in drops 
upon rotating parts at speeds exceeding 8000 
revolutions per minute, it is not properly atom- 
ized, but is thrown off by centrifugal action in 
large globules which do not readily enter the 
bearings. Therefore 
the wick type of feed 
is resorted to, which 
sucks the oil from 
the reservoir to tap- 
ered portions of the 
spindle _ proper, 
through contact with 
the ends of the wick- 
ing. This deposits a 
thin film of oil on 


Open type bear- 


the tapered surfaces 
where it is imme- 
diately thrown off and into the bearings. Wick 


type of lubrication has another advantage in- 
asmuch as it filters the oil. effectively of all 
grinding dust before it enters the bearings. The 
flow of lubricant may be controlled by com- 
pressing the wicking with a flat pointed screw 
which can be locked by a check nut. 

Figs. 1, 2 and 3 show various types of mount- 
ings on ball bearings. In Fig. 3 is shown a de- 
sign that was used successfully for the past fif- 
teen years on precision bearing bores which re- 
quired a fine finish. It is self-adjusting for bear- 
ing wear. While the load carrying capacity of 
a ball bearing is less at higher speeds, requiring 
a more careful control of the initial load, it can 
be obtained by springs as in Fig. 2. The springs 
AA force the outer race against the balls which 
in turn transmit this force to the inner race. 
This pulls the whole spindle towards the driving 
pulley end and finally brings the balls of the 
wheel end bearing against the outer race at BB. 
The main advantage is that the spring adjust- 
ment is automatic. Initial load which the 
springs exert in this spindle is 100 pounds, being 
for relatively light thrust loads. 

Spring-adjusted bearing mountings have, 
however, a limited use. A rapidly reversing 
thrust load causes the springs to deflect slightly 
if they are not strong enough. This effects the 
finish and accuracy of precision work. The balls 
leave their angular contact between the inner 
and outer races and drop down into the bottom 
of the groove. Feed hesitation results, causing 
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chatter marks on the work. Heavy wheel 
thrusts and large radial shock loads should be 
avoided with this type of mounting. 

The threaded collars at C-C, Fig. 2, are spiral- 

ly groove grooved on their periphery to screw 
' any grinding chips or dirt outwards. If these 
grooves run in one direction only, namely out- 
wards, they tend also to screw the lubricant out 
of the spindle. The fault may be overcome by 
running the screwing-out groove only half way 
along the periphery of the collar and a groove of 
the opposite hand in the opposite direction. This 
eliminates dirt and retains the oil in the spindle. 


Bearing Life Increased Four Times 


Fig. 1 shows an improvement over the 
spindle shown in Fig. 2. Experiment has shown 
that with the improved dust seals of a semi- 
labyrinth and felt type, both front and rear, the 
life of the bearings was increased approximately 
four times. Incorporated was a change of ball 
retainer material from steel to a non-metallic 
substance. At AA are external slingers which 
throw off the grinding compound, preventing 
entrance into the bearings. 

Fig. 3 has the same spring adjustment as pre- 
viously explained, but has two bearings both 
front and rear. This permits a larger spring 
load which is divided over four bearings instead 
of two. The spring load should be as large as 
possible, but must be within the range of the 
bearing capacities. Double bearing mounting is 
better adaptable to higher speeds inasmuch as 
it cuts down the bearing size and consequently 
the surface speed at which the balls must run. 
This type of design is used readily at 30,000 
revolutions per minute. 

Fig. 4 shows a mounting of three bearings 
placed at intervals along the length of the 
sleeve. The two front bearings take the wheel 
thrust and are self-adjusting for bearing wear. 
The rear bearing is self-aligning and carries the 
radial thrust of the belt. 

In this case the sleeve is ground to the bear- 
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ease of 


length for 
Spring retaining collar A is held 
in place by a screw, while collar B, which carries 


ing size along its entire 
assembling. 


Both collars are made long, 
to have good alignment. Collars C-C facilitate 
in disassembling the bearings when replace- 
ments are necessary, offering a shoulder with 
which to force the bearing off the shaft. The 
particular seal used here is known as the 
labyrinth or tongue and groove seal, and is ef- 
fective in keeping out foreign material, the 
space between the various diameters being not 
more than .0005-inch to .0008-inch. The spindle 
is double cone shape between bearings to keep 
it from whipping. 

Both the clamping screw and spindle wheel 
shoulder are relieved and the screw is piloted. 
A double wire mesh screen and felt at D strain 
the oil that is admitted. All spindles have a 
pin or key as at EH, which locates the spindle 
housing always in the same position in the 
spindle carrying member. 

In Figs. 5 and 6 are designs by Bryant Chuck- 
ing Grinder Co. Fig. 5 is mounted front and 
rear on opposed open type ball bearings and is 
a plain type for small work, while Fig. 6 is a 
sleeve type of spindle for larger work. The 
outstanding feature of these spindles is shown 
in Fig. 7, an enlarged view of a successful auto- 
matic bearing tension adjustor which also com- 
pensates for wear. It consists of a _ loosely 
square-threaded nut A with a special torsional 
spring B behind it. This assembly is used only 
at the wheel end. When the spindle is assem- 
bled, the nut A is screwed back into the spindle 
housing, winding up the spring B of which one 
end is held in the housing at C, the other end 
in nut A. After the bearings are forced against 
shoulder D and nut # has been screwed home, 
the spring is released causing nut A to unscrew 
until it rests against the outer ring of bearing 
at Ff. 

The outer rings of the pulley end bearings 
are separated by a crimped spring washer A, 
Fig. 5, which automatically takes up bearing 


the springs, floats. 





Fig. 10—Two unit arrangement consisting of spindle proper and rear unit carrying belt 


pulley. 
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A balanced flexible coupling is employed between the two shafts 
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Fig. 11—This two unit design permits close spacing of antifriction bearings. 


wear. This spring washer does not need as 
much adjustment as the spring B. 

Until a few years ago the roller type of bear- 
ing was considered impractical for grinding 
wheel spindles. However, the installation shown 
in Fig. 8 discloses such an assembly. These 
roller bearings have stood up successfully at 
35,000 revolutions per minute. Compared with 
ball bearings, size for size, they have a greater 
load carrying capacity radially, for belt pull and 
wheel pressure. They take no end thrust what- 
ever. 


Ball Bearing Takes End Thrust 


At A and B are roller bearings and at C a deep 
groove ball bearing which alone takes the wheel 
end thrust. It will be noted that the latter has 
no radial contact in the housing as shown at D, 
being relieved at this point, but is held firmly 
against shoulder # by nut F which is piloted at 
G. It is most desirable in a design of any piece 
of machinery to make use of duplicate parts. 
The design under discussion lends itself to this 
feature, pieces F, H and J being the same as at 
the other end. Labyrinth oil seals are used at 
both ends. 

Fig. 9 shows the Dumore No. 5 grinder 
spindle. It is designed to run up to 40,000 revo- 
lutions per minute. At this high speed the 
spindle must be in as nearly perfect dynamic 
balance as possible. It is made of tough heat 
treated steel and in the final grinding operation, 
the eccentricity of the various diameters cannot 
exceed .00025-inch. Shaft expansion and con- 
traction was one of the problems of design, so 
open type ball bearings are used which will per- 
mit longitudinal motion. Bearing A is locked in 
place. Bearing B is backed by a special spring C, 
which compensates for the end motion caused by 
expansion. Spring C bears against the cap D. It 
is interesting to note that variation of room 
temperature and extreme heat will expand this 
spindle approximately .001-inch per inch of 
length between the two ball bearings. 

The quill or housing Z is made of heat treated 
or normalized cast iron with inside diameter 
ground to a permissible variation of .00015- 
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Elimination 
of possibility of vibration thus is accomplished and smooth running assured 


inch. Specially selected ball bearings have been 
used on which the S. A. E. limits were split. 
The quill must be held to plus or minus of .001- 
inch in 8%-inch length. Care also is observed in 
machining the end caps to maintain the proper 
amount of clearance. 

Lubrication presented a problem which was 
overcome in this way: A long cylindrical felt 
tube F' extends the entire length of the inner 
portion of the quill between the bearings. It 
butts against two felt washers GG, of a design 
which permits contact with the tapered portions 
of the spindle HH, thus forming a complete 
contact with the felt tube F’, which is saturated 
with fine oil. The action that takes place is as 
follows: When the spindle revolves there is 
a certain amount of-heat-created under the sur- 
face of the felt washers GG. This warmth 
hastens the phenomena of capillary attraction, 
which draws the oil from the long felt tube to 
the spindle. High speed of the shaft causes 
the accumulated oil to crawl to the high point 
of the taper where it is thrown directly into the 
ball bearing in the form of a mist. The laby- 
rinth construction at both ends act as an im- 
pedance to the flow of oil. This type of lubri- 
cation requires removal of oil only once or twice 
a week under continuous service. 


Springs Effect Automatic Adjustment 


Fig. 10 shows a two unit sleeve type spindle 
for medium large and long work. The front 
end, consisting of the wheel spindle proper, is 
mounted on two floating self-aligning bearings 
directly behind the wheel and on two deep 
groove bearings at the rear of the unit for wheel 
thrust. In both mountings the bearing adjust- 
ment is accomplished automatically by the 
springs A and B. The rear unit carries the 
driving pulley and runs on three self-aligning 
bearings, spring adjusted as explained before in 
Fig. 4. These units are connected by a flexible 
coupling. Spider C, which also clamps the rear 
bearings of the front unit in place by means of 
a screw, carries a leather disc D which is con- 
nected to spider EZ. Each spider has three lugs 


(Concluded on Page 48) 
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Some Facts 





Concerning 


Safety Devices for Machines 


Stressing Advantages of Incorporating Various Safety Features 
In Original Design of Manufacturing Equipment 


HY should safety features be neglected 
in certain types of machines? There is 
no question that in many instances en- 
gineers responsible for design have given in- 





Fig. 1—Pedal is provided for operation of work 
locater. This also prevents turret indexing dur- 
ing loading and unloading 


sufficient thought to the subject of providing 
equipment which can.be operated with safety. 

This condition has been the rule rather than 
the exception. Observation in practically any 
plant in which machines are installed discloses 
the fact that the maintenance engineer is the 
man who largely is compelled to shoulder the 
responsibility of making machinery safe. 

An outstanding example of this is found in 
the number of machines used in various branch- 
es of industry which, when they are installed, 
have to be provided with such commonplace 
items as belt guards. Occasionally two or 
three per machine are required. Often so- 
called temporary guards are built, usually from 
wood, which are unsatisfactory and lend any- 
thing but an appearance of efficiency to the de- 
partment in which they are used. 

There is little excuse for not furnishing a ma- 
chine, in its original design, with suitable 
guards. When the angle of drive to the ma- 
chine (in case of lineshaft drive) is liable to 
change, adjustment usually can be provided, 
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and in the case of gears or other moving parts 
not subject to change it is an easy matter to in- 
clude guards in the specification. Where this 
is done, and the machine supplied to a _ user 
ready to operate, the salesman has a strong 
argument in favor of his machine, apart from 
mechanical operation. 


Grinder Incorporates Safety Feature 


There are innumerable parts or movements 
in machinery other than those mentioned in the 
foregoing which warrant attention from the as- 
pect of safety in design. An example of such 
an instance is disclosed by Figs. 2 and 3 which 
illustrate a new type of high speed, heavy duty 
grinder announced recently by Kling Bros. En- 
gineering Works, Chicago. The machine in- 
corporates a novel safety device for eliminat- 
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Fig. 2—New grinder incorporates device 
which eliminates possibility of running 
wheels at excessive speeds 
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ing the possibility of running the wheels above 
recommended speeds. 

The arrangement consists of control arms lo- 
cated under the motor base, as shown in Fig. 
3, which are actuated through connecting rods 
and levers by the raising and lowering of spark 
guards. As the wheels wear down in diameter 
the guards are moved down, thereby lowering 
control arms through the movement of the rods 
and levers. 


Permits Increased Shaft Speed 


When the wheels become worn down by use to 
the proper size for the next increase in speed the 
spark guards have been brought down far 
enough to have moved the control arms down to 
allow the motor base to pass over the first step 
of the control arms. It then is possible to 
mount the next size larger V-belt sheave on 
the motor shaft in order to increase the arbor 
shaft speed. This same condition exists for the 
next two changes in speed. It is, of course, im- 
possible to raise the spark guards to permit 
mounting of new wheels until the motor has 
been brought back to its original position where 
the slow speed sheave can be employed. Thus 





Fig. 3—Wheel guards are connected by rods and 
levers with stop arm under motor base 


danger due to excessive speed of the wheel is 
obviated. 

Another type of device for safeguarding the 
operator is incorporated in a chucking machine 
placed on the market recently by Baird Ma- 
chine Co., Bridgeport, Conn. This machine per- 
forms a series of turning operations on cylin- 
drical work, as indicated in Fig. 1., each opera- 
tion being done at a certain position of the tur- 
ret of the machine. The finished product and 
new work are transferred to and from the ma- 
chine by hand. 

During removal of the finished work it is nec- 
essary for the operator to place his foot on a 
pedal near the floor, thus withdrawing a locator 
used for positioning the work in the machine. 
Connected with the locator is a safety control 


MACHINE Drestgn—August, 1930 





¥ 


Pa 


& apt TB ah} 3 
: 





Fig. 4—Not original construction, but a 
necessary adjunct to a press 


very 


by means of which the turret is prevented from 
indexing while the pedal is held down. Because 
of this the operator can load and unload with 
safety. 

On machines requiring the services of more 
than one operator, it is most important that pro- 
vision be made for each to stop the machine if 
necessary. This point is illustrated in the de- 
sign of an automatic machine shown in Fig. 5, 
on which cigars are produced at a rate of seven 
or eight per minute. Three operators and an 
inspector are employed in running the machine, 
as seen in illustration. Operators’ duties re- 
spectively are the placing of the filler tobacco 
leaf on the feed belt of the machine and the 
laying of the binder leaf and wrapper leaf on 
their trimming dies. 


Leaves Are Trimmed to Shape 


The latter two operations necessitate a fair 
amount of skill on the part of the operators in 
order to lay the binders and wrappers flat on 
the dies before trimming Knives, which are 
swung out of position during these operations, 
return to their positions above the dies and cut 
the leaves to correct shapes. To provide suf- 
ficient time the machine is so designed that it 
stops automatically at this point in its cycle of 
operations. Each of the operators mentioned is 
provided with a foot pedal and the machine can- 
not start again until both pedals are pressed 
down. In practice the operators usually can 
keep the machine running continuously, being 
able to lay the tobacco leaves on the dies cor- 
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rectly during the time allowed by the machine. 
However, in case of difficulty the knowledge 
that the machine cannot restart until the foot 
pedal is depressed gives the operator full con- 
fidence in doing satisfactory work. 

In addition to the foot controls three hand 
controls are provided at different points of the 
machine. With any one of these it is possible 
to stop the entire unit at any point in its cycle 
of operations. It will not restart until all three 
levers are in the starting position, thus insuring 
adequate protection both for the operators or, 
on occasion, the maintenance staff. 

The device shown in Fig. 4, employed on 
stamping presses to prevent injury to the oper- 
ator’s hands, is worthy of note. It consists of 
two ropes passing over pulleys and down behind 
the operator, the ends of ropes being attached 





to two leather bands which the man fastens to 
his wrists. As the press descends, tension is 
exterted on these ropes and the operator’s arms 
are pulled back from beneath the die. In this 
way it is impossible for him to have his hands 
under the dies as they are closing. 


Could Safety Feature Be Included? 


In connection with this device the thought 
immediately arises ‘‘Was it not possible for the 
designer to incorporate the safety feature in 
the original design of the machine?’’ There 
are few places on machines where more dam- 
age is done to fingers and hands than between 
stamping dies or under punches. Yet these 
often are left entirely unguarded—surely an op- 
portunity for the designer to display ingenuity. 

Danger in operation is allied closely to fa- 
tigue and for this reason an opportunity will 
be taken to present a comment received from 
a reader of MACHINE DEsIGN, C. G. Williams, 
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chief engineer, Green Bay Barker Machine & 
Tool Works, Green Bay, Wis. This deals chief- 
ly with the subject of noise in shops and its 
result—fatigue. Mr. Williams says: 


“In the design of any product there are many 
conditions to be met that finally tie up in that 
one big phrase ‘‘adaptability to the work at 
hand.’’ And now in your article, ‘The Time Is 
Ripe for Engineers to Consider the Human Fac- 
tor’ you state that everyone has contributed to 
the welfare of the worker excepting the design 
profession. In this statement there seems to 
be so much to criticise that the great detriment 
to writing is to determine where to start. 

“It would seem to me that the design pro- 
fession always has considered the ‘human fac- 
tor’—that it set the ball rolling and that the 
rest are only kicking it around aimlessly. I 


Fig. 5—-On this 
cigar making ma- 
chine two opera- 
tors are provided 
with foot pedal 
controls. There 
also are three 
hand controls lo- 
cated at different 
points of the ma- 
chine 


wish you could see the shop of 35 years ago, in 
which I began my apprenticeship. There were 
machines, true, but they were not exactly suited 
to the comfort of the operator. It also is true 
that the old engine lathe, planer, drill press, 
punch press and shear have not changed to any 
great extent, insofar as appearance is concerned, 
but a close-up inspection will show many 
changes for the good of the operator as well 
as.to increase the productivity of the machine. 
Any plans in design that tend to increase the 
productivity of the machine tie in so greatly 
with the comfort of the worker that a designer 
wonders why this sudden interest in the wel- 
fare of the worker. It is true that in some 
shops, especially in the sheet metal or boiler 
shops there seems to be a decided reversal. I 
recall to mind the boiler shop of a railroad in 
an Illinois town. When this shop was _ con- 
structed, the shears and punches all were hy- 


(Concluded on Page 57) 
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Combinations in Mechanisms 


By J. S. Beggs 


NE of the beliefs of Thomas A. Edison, in 
connection with design of automatic ma- 
chinery, is that the principle of the 

Jacquard loom is the greatest reserve principle 
of the future. This places emphasis on the 
method of obtaining action in machine mem- 
bers by means of a combination of holes punched 
in a steel card or a paper roll. The following 
brief discussion deals directly, particularly in 
the second instance given, with an example of 
Mr. Edison’s theory. 


By arranging a few like elements of mech- 
anism in different combinations of position the 
same effect may be obtained as by using a large 
number of different elements. In the linotype 
machine the mechanism for sorting the dies or 
matrices after the type has been cast, and drop- 
ping them into the correct magazine, consists 
of a long carrier bar of cross section as shown 
in Fig. 2, having seven pairs of ledges. The 
matrices, which hang by teeth from these ledges 
slide along the bar until they come over their 
own magazine. Here the ridges from which the 
matrix is hanging are cut away, allowing it to 
fall into the correct magazine. With these 
seven possible positions for the teeth on the 
slug we can form 127 different combinations, 
and thus sort 127 different matrices. 


The number of different combinations we can 
form by choosing r things from among n is 
given by 


sch nds ets 7+ 


xr 


Ss os 2 ae 
The numerator is the product of the consecu- 
tive whole numbers from n down to n-r+1 inclu- 
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Fig. 1—Different combinations of holes in paper 
tape, as used in the printing telegraph 
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sive, the denominator is the product of the con- 
secutive whole numbers from one to r inclusive. 

Therefore we can choose four things from 
among twelve in 


12 x 11 x 10 x 9 
1x2x3x 4 . 





— 495 different ways 


Referring to the linotype again, we may use 
one pair of teeth to hold the slug, and there are 
seven possible positions on the slug for this one 


Fig. 2—Cross section of linotype carrier bar 


pair. Using two pairs we have to choose two 
positions from among seven. Using the for- 
mula we find the number of combinations to be 


7x 6 


“N 





— = 21 
ae 


Using three pairs of teeth the number of com- 
binations is 


a ee 
1x2~x 3 


35 





Summing up all possibilities, 


Pairs of Teeth Combinations 


1 7 
2 21 
3 35 
4 35 
5 21 
6 7 
7 1 
Total 127 


It should be noted as a matter of application 
that the magazines for the matrices hanging by 
smaller number of teeth must be placed be- 
fore those for matrices hanging by a larger 
number, else the former would drop off before 
reaching their own magazine. 

The transmitter of the printing telegraph 
uses combinations of holes in different positions 
in rows across a paper tape, as shown in Fig. 1, 
to operate the printer at the other end of the 


ro) 
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General Considerations in Designing 


Mechanical Springs 


By A. M. Wahl 


Part IV—Calculating Torsional and Spiral Springs 


ORSIONAL and spiral springs often are 

used where it is desired to transmit torques 

or rotary motions. This type of spring is 
loaded in such a manner that the stresses set up 
are flexural, in contrast to the helical spring 
axially loaded which is stressed torsionally. In 
calculating a torsional or spiral spring we usu- 
ally know the maximum bending moment ap- 
plied. Knowing this the ordinary method of 
calculation is to assume that the formulas for 
straight bars apply or in other words to calcu- 
late the stress from the well known formula, 
S = bending moment/section modulus. 


However, it is known that if a bending mo- 
ment acts on a curved bar the true maximum 
stresses will be greater than those calculated by 
the ordinary beam theory, since in these cases 
the stress distribution will by hyperbolic. In 
Fig. 1 there is represented a straight bar under 
a bending moment M. In this case the stress 
distribution over the cross-section may be rep- 
resented by the straight line shown. On the 
other hand, in the case of a curved bar acted 
on by a bending moment M as in Fig. 2 the 
stress distribution is hyperbolic, maximum 
stress occurring in the fibers nearest the center 
of curvature. At the same time the neutral 
axis shifts from the gravity axis towards the 
center of curvature of the bar, as shown in 
Fig. 2. Distribution of this stress may be cal- 
culated from the commonly known curved bar 
theory, as given in books covering the subject.* 


The usual method of calculating torsional 
springs is to apply ordinary beam theory, which 





*See for example Applied Elasticity by Timoshenko and 
Lessells, page 216. 


a ans 


Fig. 1—Stress distribution in straight 
bar acted on by bending moment 
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is the same thing as assuming that the torsional 
spring is a straight bar under a bending mo- 
ment. Actually however this is not true. Most 
torsional springs have a considerable amount 
of curvature and hence in calculation, if ac- 
curate results are to be had, it is necessary to 
use the more exact curved bar theory. This eas- 
ily may be done by using the fundamental for- 
mulas for curved bars given in text books and 
applying them to the case of springs having 
given cross-sections. 


Torsional Springs of Circular Cross-Section 


For a more accurate calculation of the stress 
in torsional springs of circular cross-section we 
use the fundamental formula for maximum 
stress in a curved bar as derived from curved 
bar theory. This fundamental formula is: 

s — Mh, 
Adr, 


In this, 


M 
h 


applied bending moment in inch-pounds. 
distance from neutral axis to innermost fibres 
in inches (Fig. 4). 

depth of cross-section in inches. 

area of cross section in square inches. 

shift of neutral axis from center of gravity in 
inches. 

inside radius of curvature of the bar in inches. 
mean radius of curvature of the gravity axis of 
the bar in inches. 


ll II 


h 


HU Tl 


Or bm 


lI Il 


For a circular cross-section, the value of 4 is: 


m 
l+m 

In this, m is a constant which depends on the 
shape of the cross-section. In this case we may 
take r, = R — d/2 and h, = d/2 — § where dis 
the wire diameter. Putting these values in 
Equation 1, we get for a circular cross-section: 


M (< . -0) 
— x (3) 


¢é=: RF 


: a NN Ct*i“‘(“‘é ete eee e tere r ener 
Ad ( R— “-) 


Putting the value of § given by (2) in (3) we 
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UME ROUS comments received from 
readers indicate the interest taken in, 
and the value derived from, Mr. Wahl'’s series 
of articles, of which this is the last section. 
In it the author again shows that ordinary 
formulas, based on simple beam theory, are 
considerably in error for springs of small 
index. 


find: 


m 
ktm ) 
- - /< a 
ar (im) (*- ¥) 
If we take 2R/d — c = spring index or ratio of 


mean coil diameter to wire diameter, we may 
write this equation: 
) 


; 1 
2 ( ‘+ 
M a oe 


Ad “e—1 


read 
M\ 5} 


From the book Applied Elasticity the value of 
m for circular sections is given by the series: 


2S bt SE... 


Since for practical springs c seldom is less 
than 3, this series converges rapidly. It was 
found to be sufficiently accurate to take two 
terms of the series, or: 


+ “3 


1 1 


Since the last term in the brackets.is small 
compared to unity, we may write this equation 
with sufficient accuracy: 


1 1 1 
m = 4a =-\ = ee 
1 — 6s 


Putting this equation in (4) and taking, for a 
circular cross-section, A — 7d?/4, we get for 
the maximum stress: 


(str) (453) 


This may be written: 


“~~ 
— 
—s 


or 


~~ = 


or 


4M 


wrda* 


32M 4c?—_c—] 
8 = —a- ( Nae ) iii (6) 
or 
32M _ 
s= - 7 (7) 
where 
: 4c?—c—1 
= ~“Ge-—) 


Since the section modulus of circular cross- 
Section is 7 d*/32, it is seen that this formula 
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is merely the ordinary formula for stress: 


32M M 

md — — Section modulus — 
multiplied by a factor K, greater than unity 
which depends on the spring index. For com- 
putation purposes, the curve of Fig. 3 has been 
plotted. From this curve it is easy to determine 
the stress multiplication factor for use in Equa- 
tion 7. It may be seen that where the spring 
index is 3 for torsion springs of circular cross- 
section, the stress is about 33 per cent greater 
than that calculated from the ordinary formula. 


Torsional Springs of Rectangular Section 


In calculating torsional springs of rectangular 
wire we may proceed in the same manner as for 
torsional springs of circular wire. In this case, 
the value of h, (Equation 1) will be t/2) —% 
where t is the thickness of the cross-section in 
the plane of the bending moment, and b is the 
width of the cross-section in a direction per- 
pendicular to the plane of the bending moment. 
For such a case the section modulus is bt’/6 
and the stress from ordinary beam theory is 
6 M/b t?. We may show as follows from curved 
bar theory that this stress must be multiplied 
by a factor K, to get the true maximum stress. 
From Equation (1) taking h, — (t/2) —§ and 
r, = R — (t/2) we have: 


In this case 
ue 
1+m 


from Equation 2, and hence we have: 


t . m 
M\-2 “RF mm =) 


a i 2 m \, : t 
AR (ipw@ )(R#-F ) 
Taking the spring index — 2 R/t we may write 
this equation: 


, 1 
g u 2 = Tm 
AT c—1 c 


For a rectangular cross-section of depth t the 
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Fig. 2—Stress distribution in curved bar 
acted on by bending moment 
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Fig. 3—Torsion spring stress multiplication fac- 
tor K, for circular wire 


value of m is given by the series: 


1 1\2 1 1 \4 1 1 \° 
m= 3 (=) =~ 4 (=) oh 7 (=) Se 
Again this is a rapidly convergent series for 

values of c greater than 3 and we will find that 
sufficient accuracy will be had by taking two 
terms of this series. Hence, 


$+ 4H 


1 6 


Since .6/c* is small compared to unity for prac- 
tical springs, we may write this with sufficient 


accuracy, 


1 1 1 
ee ( 4 ) = 3e—1k 
1— -3 
a 


or 
Putting this value of 1/m in Equation 8, we get 


M ( 2 (—-— ‘ 
S= "it s=t) c ) 


Since A — bt we have finally: 


: 6M ( 3c? —_c — .8 
S= Ve 3c (ce —1) ) 


This formula may be written: 
_ 6M 
i= &£,-—_- 


or 























where 
3c’ —c — .8 
{.=-%tie—) 


It is seen that this again is the ordinary formu- 
la for stress in a bar of rectangular cross-sec- 
tion acted on by a bending moment M, i.e. 6 M = 
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bt? multiplied by a factor K, greater than unity 
and which may be taken from the curve of Fig. 
5. In the case of a rectangular bar torsion 
spring with an index of 3, the correction fac- 


tor K, from Fig. 5 is about 1.30. This means 
that the true stress for such cases is about 30 
per cent greater than that figured by ordinary 
formulas. It is true, however, that the correc- 
tion factor K, for rectangular wire does not de- 
viate much from the factor K, for circular wire, 
as a comparison of Figs. 3 and 5 shows. 


Deflection of Torsional Springs 


Calculations made by the author for the de- 
flection of curved bars indicate that for prac- 
tical springs in deflection formulas commonly 
used for torsional springs (which are based on 
ordinary beam theory) are sufficiently accurate 
for most practical work. This is in line with 
the case of helical springs of round wire having 
small indices. While in such cases the true 
stress is much greater than that calculated by 
the ordinary stress formula, the true deflection 
is nearly the same as thai calculated by the 


M. WAHL is to be congratulated on his 
e articles on the design of mechanical 
springs. After presenting a complete and 
fundamental theory of spring design, based 
upon results of modern research, practical 
modifications are introduced and sample de- 
sign problems are worked out. In my estima- 
tion all articles treating the subject of design 
of machine parts should be presented in this 
way.—E. H. HAGEN. 





ordinary deflection formula. For this reason 
the ordinary deflectional formulas for torsional 
springs are probably close to the truth except 
insofar as other effects such as friction, etc. 
(which may depend on the particular method of 
mounting the springs, applying the load, or 
other factors) may enter. 


Summing up the work covered by these ar- 
ticles, we have found that the commonly used 


) Gravity Axis 
} Neutral Axis 











Fig. 4—Diagram showing symbols used 
in curved bar stress formula 
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formulas for stress and deflection in helical and 
torsional springs of round, square and rectan- 
gular wire are inaccurate in many cases. On the 
basis of recent research, more accurate formulas 
have been proposed for the use of practical de- 
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Fig. 5—Torsion spring test multiplication factor 
K, for rectangular wire 


signers. Methods have been suggested and prac- 
tical examples given whereby designers may cor- 
relate the actual stress and stress-ranges in 
springs of their design with the tensile and en- 
durance properties of the spring material used. 
The effect on deflection and stress of small vari- 
ations in the dimensions of helical springs has 
been shown to be considerable. The author 
hopes that the suggestions given in this series 
of articles may be of some value in assisting 
spring designers to put the design of this impor- 
tant element of our modern machines on a more 
rational basis. 


Associated with the tremendous growth of 
the ice cream business and also the creamery 
butter industry the past 25 years, has been the 
increasing use of cream separators during this 
period. Although the first patents were taken 
on this machine 1878 there were some individ- 
uals and creameries opposed to its use even as 
late as 1905. Today the cream separator is 
counted as indispensable where butter fat is 
produced. 


The greatest volume of mining and quarry- 
ing machinery in history was exported by the 
United States during the past year, according 
to the industrial machinery division, depart- 
ment of commerce. The total value reached 


was $17,953,877 as compared with $14,059,592 
in 1928. 
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Processes in the Evolution 
of an Invention 
By L. A. Trofimov, M.S. 


YSTEMATIC exploitation of inventive en- 

ergy has begun. Industry now employs 

inventors to produce industrial inventions. 
There is no difference between these and ordi- 
nary inventors except that the work of the first 
is financed by an industrial concern, while the 
second are independent individuals. As far as 
the type of mind required to perform the work 
and the work itself are concerned, there is no 
distinction. 

Contrary to the popular opinion that inven- 
tion is beyond control, we have enough data 
from experience leading us to the conclusion 
that there is a natural process of growth and 
development of an industrial invention which 
offers the possibility of control. A necessary 
attribute of any invention is ‘‘a bright idea pro- 
duced in a happy moment of inspiration.’’ The 
two things—idea and inspiration—have been 
spreading a veil of mystery over invention and 
have kept it away from human control. How- 
ever, an electron was more than a mystery some 
time ago, yet today we Know exactly its dimen- 
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sions, behavior and properties. Constant ob- 
servation and analysis of industrial inventing 
removed the veil and now something is known 
about the ideas which originate inventions, how 
they come to us, and under what conditions an 
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inspiration enters the mind of an inventor. 
Building material for an idea is collected by 
the mind from the outside world and from the 
general environment of life; through the chan- 
nels of the five senses it is carried and deposited 
in certain regions of the mind. The process of 
collecting is an ordinary work, consisting of 
observation and study and constant quest of a 
solution of the problem. There are three stages 
in the development of the idea: first, the col- 
lecting of material, second, the building and 
third, the transfer of the idea from the sub- 
conscious to the conscious mind. The process of 
building ordinarily is carried on by the mind in 
a subconscious way, the inventor being unaware 
of the process until some stimulus transfers the 


ready-made idea into consciousness. No stim- 
ulus however, can force the idea until the 
process of building is completed. In other 


words, time is a necessary element. 


Environment Plays Its Part 


It is possible to arrange the general environ- 
ment in such a way as to favor the mind in this 
activity. Research, experimenting and study 
of the proper subjects will favor the collection 
of material; relaxation, recreation or change of 
subject will give opportunity to the mind to ac- 
complish the building, and environment rich 
with stimuli will increase the probability of 
“hitting” the right stimulus for transfer of the 
idea. In the accompanying diagram it is shown 
that production of the idea is the beginning of 
making an industrial invention. 

Inventive ability and engineering knowledge 
are required to reduce this vague conception to 
a state from which it can be described and 
sketched. At this stage of the development the 
idea assumes a patentable form. When by 
means of patent laws the patent is obtained it 
becomes an invention. However, most of the 
ideas produced by the industrial inventor are 
not patentable because they are not new to the 
world although these same ideas may be new 
to him. 

The next stage is the perfecting of the inven- 
tion, which means the development of it to a 
state when it is ready to be put into production. 
This is a hard task for the inventive ability and 
engineering knowledge of the inventor. Many 
times, while making a design, he has to employ 
his inventiveness to overcome hundreds of 
difficulties that are created by methods of pro- 
duction, selling points, standardization, engi- 
neering rules, physical laws, etc. During this 
stage of the development he makes many minor 
inventions which cannot be recognized. When 
the invention assumes the shape in which it can 
be put into production considerable expenditure 
is necessary for making tools. After this the 
sales organization must market and get money 
for the product, thus completing the evolution 
of the invention. 
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Designing Spindles for 
Extreme Speeds 
(Concluded from Page 39) 


and driving pins FF to maintain balance. The 
rear unit is assembled first and the completely 
assembled front unit carrying the coupling 
slipped into place over the keyed pilot G. 
Labyrinth sealing used at the pulley end and 
grooves, screwing out, keeps the dirt out at the 
wheel end bearings. 

Fig. 11 illustrates a spindle used in Micro 
Machine company’s planetary or eccentric head 
type of internal grinding machine for holes up 
to 48 inches in diameter and 84 inches deep. 
This shows a plain extension type of spindle 
for work 1144,-inch diameter, 6 inches deep. The 
spindle is made in two units. The front half, 
carrying the wheel, is mounted in sleeve A. 
This sleeve screws into an eccentric spindle 
housing (not shown) by thread B. Shaft C is 
mounted on four ball bearings which, with the 
sleeves and collars, are clamped by one left hand 
threaded nut D against shoulder #. Shaft F 
goes through the eccentric spindle housing and 
is mounted on ball bearings at the driving 
pulley end. The shafts are connected by a 
six-splined floating coupling G. 

The feature of this complete spindle of sec- 
tional shaft design is in permitting a close spac- 
ing of the ball bearings to eliminate the possi- 
bility of vibration and insure smoothness of op- 
eration. Bearings are lubricated through holes 
H and J and a wire screen which strains the oil. 


Combinations in Mechanisms 


(Concluded from Page 43) 


line. The tape is just wide enough to admit 
a maximum of five holes in a row, and there are 
five feelers each of which make eleetrical con- 
tact when it slips into a hole. There may be 
anywhere from one to five holes in the row in 
various combinations of position, each different 
combination representing a letter. Analyzing 
these combinations in the same manner as we 
did the linotype, we find a possibility of 31 com- 
binations, all of which are utilized. One com- 
bination shifts the carriage to print figures and 
another shifts it back to print letters. 

In general the designer will find combina- 
tions useful wherever he has to make selections 
among a large number of different factors, 
whether it be in a lock that will yield only to a 
certain combination of notches on a key, or a 
matrix that will drop only when a certain com- 
bination of ledges is cut away. 
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Any Power of Any Root of Any Number 


To the Editor: 


EVERAL years ago I wrote an article on this 

subject which aroused considerable interest. 
But one letter I received contained this com- 
ment: ‘The writer has just seen your chart for 
extracting any root of any number. If you now 
will tell us how to do the same with fractions 
and how to keep track of the number of digits 
in any case whether expanding to a power or 
extracting a root, we will erect a monument in 


your honor.’’ Whether or not this is a chal- 
lenge, I do not know. If it is, I accept the chal- 
lenge. 


If engineers will take any slide rule and lay 
it end to end nine times and each time lay off the 
principal dividing lines they will have a chart 
exactly like the one shown in Fig. 1 excepting 
that it will be much longer and therefore much 
more accurate. By following this method they 
can make a chart that will go into the billions, 
trillions, or higher, as one limit; and a billionth, 
trillionth, or lower, as the other limit. To keep 
track of the digits you simply read the num- 
bers exactly as they stand on the chart. No 
juggling of digits is necessary. 

For example, what is the 5th root of 100,- 
000? Measure the distance A from 1 to 100,000 
as indicated on the chart. The distance B then 
must be exactly 1/5 of the distance A and there 
is the answer, namely, 10. In other words, 
divide the distance A by the root and the quo- 
tient shows the distance to measure from 1 to 
find the answer. Always measure from ‘1’ in 
either direction. To extract the square, cube, 
or other root of fractions usually is more com- 
plex than extracting roots of whole numbers. 
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However, with this chart one is just as easy as 
the other. 

For example, to find the cube root of .008, 
measure the distance C from .008 to the start- 
ing point ‘“‘1’’ and divide it by 3. Distance D 
gives the answer as 0.2. 

A method that is as easy as any to find a third, 
fourth, fifth, etc. of any distance, is to use a 
pair of dividers. Adjust the dividers until you 
get the distance D exactly 1/3 of the distance C 
and the chart gives the answer without any 
mathematical calculations whatever. With this 
chart you can determine the 3.127 power for 
instance—any power in fact. And you can ex- 
tract the 4.37 root or any other root, all without 
mathematics. 

W. F. SCHAPHORST, M. E., 
Newark, N. J. 


Is Standardization Sound? 


To The Editor: 


OUR editorial in the July issue is an ex- 

cellent and concise reply in the affirmative 
to this frequently raised question. I believe the 
major fallacy in the reasoning of many of the 
critics of standardization is that they do not 
take their stand on a particular detail standard 
until after that standard really has accom- 
plished its initial purpose in aiding engineering 
development. Then, using as the basis of their 
criticism the production facilities and econo- 
mies, as well as the design research and test 
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Fig. 1—Facsimile of chart proposed for obtaining powers or 
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activity the particular standard has made pos- 
sible, they condemn it because these very at- 
tributes now make possible departures and vari- 
ations in large production applications which 
the standard itself has helped to create. Many 
a fabrication process development owes its im- 
petus to a standardization activity which pro- 
vided the volume necessary to warrant that 
development. 

It will be of interest to consider a specific 
standard now being evolved by the Society of 
Automotive Engineers for aviation, and to ex- 
amine the picture before as well as after 
standardization. Extruded duralumin struc- 
tural shapes are of keen interest to the aero- 
nautical designer. As the matter now stands, 
unrelated designs of extruded shapes have been 
from time to time specified and purchased by 
individual aircraft manufacturing concerns. 
Individual demand being relatively small in 
volume, the dies are made specially to order 
and generally are the property of the concern 
purchasing the shapes. Not only is this expen- 
sive and time-consuming in obtaining deliveries, 
but it results in special shapes few of which 
lend themselves ideally to any but the particu- 
lar application for which they were evolved. 
With the rapid development of aircraft models, 
they in large part become obsolescent, since in 
general they are applicable to a particular func- 
tion alone. Many times the designs are but 
reproductions by extrusion of shapes formerly 
manufactured by other methods, and do not 
take full advantage of the design possibilities 
inherent in the extrusion process itself. 


Standards Assist Development 


By the application of intensive design 
thought, it now is proposed to evolve a logical 
series of standards in the most useful shapes, 
taking full advantage of the basic possibilities 
in extruded design, conforming to the reason- 
able commercial possibilities at this stage of 
duralumin extrusion development, and offering 
a full range of sizes in the most usable pro- 
portions for aircraft. This not only opens the 
way for production for stock, but actually ad- 
vances engineering development in that it in- 
corporates in readily available form, the best 
current design taking all factors into consid- 
eration. As engineering and manufacturing 
technique advance, the standards simultaneous- 
ly may be changed with them. 

It likewise must be borne in mind that while 
it is necessary in some way to legislate a new 
standard in order to launch it, it never is neces- 
sary to legislate its abandonment should that 
become necessary. The moment it no longer is 
advantageous to them, individual users will 
drop it long before it officially is cancelled. So 
when viewed from the vantage point of the in- 
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ception of a particular standard, it will be ap- 
preciated that rather than hamper development 
it really aids it. 


—JOHN F. HARDECKER, 
Philadelphia. 


Suggests Change in Arc of Action 


To the Editor: 


READ with a great deal of interest the 
{ article by Professor Martenis, ‘‘Gear Design 
—Strength of Teeth—Part 1”’ that appeared in 
April’s MACHINE Desicn. There is one thing I 
cannot agree with however, and that is: Fig. 1 
and the statements pertaining thereto. The 
article states, “Referring to Fig. 1 it will be 





45 Teeth-3Pitch 


Angle of Action | 
(driven) 


(per your method) 





“Pressure Line 


Angle of Action I| ‘Angle of Recess 


Angle of Approach \ 30 Teet h-3 Pitch(driver) 

Fig. 2—Diagram showing angle of ac- 

tion discussed in original article and, in 
full lines, the suggested change 


noted that the gear action begins at point a and 
continues to b. The arc of action is the arc of 
the pitch circle subtending the angle of action 
formed by the radii drawn from points a and b 
to the center of respective gears.”’ 

This I do not believe is the true angle of action 
and hence also not the correct arc of action. In 
Fig. 2 you will find a small layout of a pair of 
gears upon which I have shown what are to my 
mind the correct angles and ares of action. Ac- 
cording to my method the angles are slightly 
larger than those obtained by the method shown 
in original article. The usual definition for 
angle of action is: The angle the gear turns 
through while one of its teeth is in contact with 
its mating tooth on the other gear. The scheme 
I have indicated surely conforms to the defini- 
tion. 

I trust I have not taken too much liberty in 
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calling your attention to this apparent error and 
I hope the criticism is received in the same spirit 
of friendliness in which it is offered. 


—JAMES I. CLOWDER, M. E., 
Chicago. 


Cutting Costs on New Machines 


To the Editor: 


HEN a machine is to be built for the first 

time, the manufacturer can avoid needless 
expense incident to unforeseen but necessary 
changes in design, by giving those who will 
handle the problem of manufacturing the prod- 
uct an opportunity to examine the drawings be- 
fore the parts are made. Frequently the tool 
supervisor can suggest alterations which will 
permit the use of existing tools or fixtures, while 
the factory superintendent may bring out points 
which are likely to cause trouble in production. 
The men in charge of the forge shop, pattern 
shop and foundry also should look over the 
drawings with the view of avoiding difficulties 
in their departments. To save time, unchecked 
prints may be used which can be marked with 
comments and notations before being returned 
to the designer. 

A designer with a stout eraser can remove 
more metal in a minute than a machinist can 
cut off in a day. Therefore the sensible and 
economical plan is to obtain the suggestions 
and opinions of all concerned and to incorpo- 
rate the best ideas before a piece is made. 


—GEORGE H. GUNN, 
Philadelphia 


Calculating Moment of Inertia 


To the Editor: 


WAS glad to receive your recent letter con- 

cerning my comment on Prof. Flodin’s 
article. It is a pleasure to have communication 
with men like Mr. Flodin and those on your 
staff who will accept a well intended ccomment 
in such an excellent spirit. 

Today the July issue of your well-prepared 
monthly came to hand and it gives me further 
pleasure to see the supplementary article by 
Prof. Flodin covering so well the subject of 
rivet holes on the moment of inertia. 

I intend to loan this issue to many of my 
friends in turn, so that they may get the benefit 
of Prof. Flodin’s manuscript. 


—F. W. SALMON, 
Birmingham, Ala. 
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Pays Merited Homage To 
Late Designer 


ACHINE DESIGN is privileged to reprint be- 
low an item which has appeared in the 
advertising pages of Western Flying and other 
leading aviation journals. It contains a merited 
tribute to a designer and signifies the recogni- 
tion accorded a past member of its engineering 
staff by one of the leading motor car companies. 
“Today, aviation and the engineering world 
pay tribute to the genius of one man—Captain 
Lionel M. Woolson. His creation—the Packard 
Diesel aircraft engine — is recognized as the 
most important contribution to aircraft power 
in a generation. 

“It was with the spirit of the pioneer that 
Capt. Woolson set out to adapt the diesel prin- 
ciple to radial aircraft engines—to accomplish 
the ‘‘impossible.’’ He believed that upon that 
principle could be designed a _ better, safer 
engine—the ideal power plant that aviation 
had awaited. The multitudinous problems con- 
cerned offered no barrier—and where others 
tried and failed, he and his staff signally suc- 
ceeded. 

“Like many another pioneer in aviation Capt. 
Woolson lost his life in an accident. His un- 
timely death was due to no fault of the motor 
he designed—it performed perfectly. 
“Packard lost its brilliant chief aeronautical 
engineer, but his work lives on. For Capt. 
Woolson was an able executive, as well as an 
engineer, and carried forward with the develop- 
ment of the aircraft-diesel the building of an 
organization of diesel specialists. 

“The Packard-diesel is now in production and 
down through the years it will continue as a 
tribute to the pioneer who developed it — a 
living memorial to Capt. Lionel M. Woolson.” 


(Signed) ALVAN MACAULEY, 
PRESIDENT—PACKARD MOTOR CAR CO. 


Joins Standards Association 


Manufacturers Standardization society of the 
valve and fittings industry just has become a 
member-body of the American Standards asso- 
ciation, according to an announcement recently 
made by the association. The society now will 
be represented on the A. S. A. standards coun- 
cil and will share in the direction of national 
standardization activities. 

The society has for some time been actively 
co-operating in the work on American Stand- 
ards association projects, many of which have 
an important bearing on the valve and fittings 
industry. Forty-one companies manufacturing 
valves and fittings are members of the society. 
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Preparedness Pays—Design Work 
Must Continue 


profession or trade, are subject to the effects of changing busi- 

ness conditions. Apparently no class is entirely immune from 
the vagaries of unadjusted economic forces. Yet in the present period, 
when thousands of officials in the production departments of industry 
have been discharged, laid off or placed on part-time employment, 
engineers engaged in design and development work in most cases 
have been kept busy. As a general statement, it may be said that 
they have fared better than their contemporaries in other lines of 
work. 

While this is gratifying to members of the design profession, its 
real significance lies much deeper. Continued activity in the creation 
of new ideas and the development of new products and equipment 
is evidence of the new recognition by management of the importance 
of design. Not many years ago, it was considered good business to 
reduce design activities along with production. Today only a few 
companies have curtailed creative work, notwithstanding the fact 
that diminished orders have played havoc with income. 

This changed attitude shows clearly that management now 
accepts the policy of preparedness in matters of design. With new 
materials being developed daily, and with processes and applications 
of old ideas being revamped frequently, it is not safe to let up on 
development work—even when business is at low ebb. 

Thus is design gradually winning the recognition in high places 
which it merits. 


By ‘protession’ in common with members of practically every other 


For Reference Purposes 


TRENGTH, in an engineering publication, is in exact proportion 

with the service the journal renders its readers. And that serv- 

ice is governed not only by general contents but by the ease with 

which it is possible to refer to specific items soon after, or months 
following, the initial reading. 

Recognizing this, MACHINE DESIGN inaugurates a new feature with 
this issue. On page 7 will be found an index covering, item for item 
in the editorial and advertising pages, the design of contents of the 
journal. It fills a definite need and will assist readers in the filing of 
items or articles besides serving in its primary capacity as a reference. 


This already has been confirmed through consultation with some 
of the leading engineers in the country. The index is unusual. In 
fact it is improbable that anything of the same nature, constituting 
as it does a continuous ready reference source, ever before has been 


attempted in publishing circles. 





52 


MACHINE Design—August, 1930 



















































































=, ag Re 


Great Moments in Machine Design— 
‘ P . Twelfth of a series of original drawings 
fergenthaler and His Linotype Machine prepared exclusively for this magazine 
symbolizing the designer’s contribu- 
tions to the progress of mankind 
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Parts and Materials 


IGNIFICANT of the increased interest in 
the design of variable speed motors is the 
alternating current unit for which Wilfred 

Shurtleff, Moline, Ill., has been granted patent 
No. 1,763,104. This invention relates to im- 
provements through which it automatically is 
governed to operate at any predetermined speed 
under variable loads. The Herman Nelson 
Corp., Moline, Ill., is assignee of the patent. 


A minimum of current is required both at 
starting to eliminate flickering of lamps that 
may be on the same circuit, and while the motor 
is operating to avoid danger of overheating or 
burnout. In the accompanying illustrations 
Fig. 1 shows the improvements as adapted to a 
common type standard alternating current mo- 
tor. The full line position of the parts shows 
the operative running condition and the dotted 
lines indicate the position of the parts when the 
motor is stationary. 

Fig. 2 is a vertical sectional view correspond- 
ing to the section line 2-2 of Fig. 1, and illus- 


trates the ball key connection for the rotor 
spider sleeve and shaft. This ball key is ob- 
tained by using a plurality of balls 18, which 


extend partially into a groove 19 formed in the 
sleeve 17 and partially into a groove 20 in the 
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shaft 12. They do not occupy the full length of 
the keyway and therefore are free to roll back 
and forth when the sleeve 17 is shifted axially 
of the shaft. 

A laminated inductance 21 axially separated 
from the rotor and aligned with the latter is em- 
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ployed. Washer 22 serves to separate the in- 
ductance from the rotor. By the shifting of 
sleeve 17 which carries the inductance 21, the 
latter can be moved to positions either entirely 
outside of the stator laminations or within the 
latter. 

When the motor is stationary the spring 28 
expands and forces the sleeve 17 carrying the 
rotor and inductance 21 to the right. After the 
speed increases, the governor arms and weights 
24 lift outwardly, overcoming the pressure 
of spring 28, and shift the rotor and inductance 
21 to the left. By adjusting nut 29 to vary the 
tension of spring 28 the axial shift of the rotor 
and inductance can be regulated to occur at 
any desired speed. 

When the inductance is inserted between the 
poles of the stator, the inductance provides the 


Fig. 1 (Left)—WSec- 
tional view of stand- 
ard alternating cur- 
rent motor to which 
speed regulating de- 
vice has been adapt- 
ed. Full lines show 
position of parts 
when operating and 
dotted lines indicate 
Stationary position. 

Fig. 2— (Right) -— 
Ball key connection 





for rotor spider 
sleeve and _ shaft. easiest possible path 
Balls are _ free to for the magnetic flux 


from pole to pole. The 
inductance further acts 
as a “‘choke’”’ to reduce 
the flow of current in 
the stator windings. In other words the induc- 
tance affords a ‘“‘by-pass’’ for a portion of the 
magnetic flux and, to the extent of the amount 
of flux so by-passed, the conductors or windings 
of the rotor are not cut thereby. 

The more the inductance is inserted within 
the stator when starting the motor, the less will 
be the current input. Similarly, the greater 
extent to which the laminated inductance is 
moved within the stator pole space the lower 
will be the operating speed of the motor. Should 
the speed of the motor become less, the rotor 
and inductance thereupon will be moved slight- 


move back and forth 
when the sleeve is 
shifted 
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ly to the right, lessening the amount of induc- 
tance within the stator pole space, bringing the 
speed of the rotor back to the predetermined 
amount for which the governor mechanism is 


set. 


NCORPORATING an interesting principle, a 

servo mechanism invented by Henry W. Nie- 
man, Bethlehem, Pa., has been granted patent 
No. 1,751,645. Bethlehem Steel Co. is named 
assignee. An object of the device is to provide 
a clutch mechanism for connecting and discon- 
necting a stationary shaft with a revolving 


Fig. 1— Opera- 
tor member for 
controlling op- 
eration of servo 
mechanism. By 
varying load on 
the second fric- 
tion device di- 
rection of rota- 
tion of drive 
shaft is deter- 
mined 





shaft. This mechanism may be operated by a 
single device to transmit a driving force in either 
direction. 

The servo unit has many mechanical appli- 
cations and is particularly useful in the manipu- 
lation of some large body or object, such as a 
gun or searchlight where the work to be ac- 
complished is more than can be delivered quick- 
ly and conveniently manually. It comprises gen- 
erally a continuously operating power shaft 
geared to a pair of drum members mounted on 
a drive shaft which is driven by a power shaft. 
Drum members are adapted to be rotated con- 
tinuously but in opposite directions. 

In Fig. 2 a side elevation partly broken away 
illustrates an embodiment of the invention. Fig. 
3 is a cross section taken on the line 11-11 of 
Fig. 2, and an enlarged section showing the op- 
erator member for controlling the movement 
of the mechanism is illustrated in Fig. 1. In 
operation the shaft 10 rotates continuously in 
one direction and by means of gearing operates 
the drums 18 and 19 in opposite directions. 
When the operator member 35 is turned in the 
direction of rotation of drum 19 the clutch band 
32 will be tightened on the surface of boss 25. 
This causes the end 28’ of lever 28 to move to 
the right; owing to the tangential pull of 
band 32. 

Characteristics of band type clutches the 
force exerted on the end of lever 28 will be sev- 
eral times that applied at the opposite end 34 
of the band 32. This force will cause lever 28 
to rock and the point 40 to move to the left, 






MACHINE Design—August, 1930 


thus expanding the internal clutch band 26 
causing it to grip drum 19. 

As this takes place pressure is applied on pin 
31 in the direction of motion of drum 19. This 
force is several times greater than that applied 
at the point 40 and consequently many times 
greater than the original force applied at 34. 
If the pressure on pin 31 is sufficient to over- 
balance that of the friction on disk 20, shaft 17 
will turn in the direction of drum 19, whereas 
if it is less than this friction the shaft will turn 
in the direction of drum 18. 

Although the drums operate in opposite di- 
rections, the control element and drive shaft 
will remain stationary until the controlling ar- 
rangement is manipulated. Control is extremely 
sensitive so that a very slight torque exerted 
on the device 35 will bring about synchronous 
movement of the drive shaft 17, though this 
shaft may be connected to some body or ma- 
chine which opposes its movement with con- 
siderable force. 


UBRICANT retaining means are a feature of 
an antifriction bearing and mounting pro- 
viding a simple device to take the thrust of a 
clutch operating mechanism. The invention 
was conceived by Frederick G. Hughes, Bristol, 
Conn., who has been granted patent No. 1,762,- 
819. New Departure Mfg. Co., Bristol, is as- 
signee. 

One of the clutch controlling members 16, 
shown in the iilustration on page 56, is nor- 
mally pressed by clutch spring 18 against the 
outer race 20, while the flange 12 engages an 
inner race ring 22. The outer race ring has a 
central ball groove 24 and the inner race ring 
has a complemental ball groove 26, the grooves 
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Fig. 2—(Left)—Side elevation of mechanism. 

Shaft 10 through gearing rotates drums 18 and 

19 in opposite directions. Fig. 3—(Right)— 

Cross section of drum showing internal clutch 
band 


confronting one another radially and being en- 
gaged by a series of balls 28 to hold the race 
members against axial movement in either di- 
rection. 

The outer bearing ring rotates while the in- 
ner ring does not. One end of the latter projects 
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beyond the outer ring to take the thrust from 
flange 12. The other end terminates short of 
the outer race ring which transmits the thrust 
to clutch control member 16. A lubricant re- 
taining member, a flat washer 30, is secured to 
the projecting portion of the outer race ring, 
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Central section of antifriction bearing 

and mounting which takes the thrust of 

a clutch operating mechanism and pro- 
vides a lubricating means 


at a point removed from the ball grove. It ex- 
tends across the end of the inner race ring to 
admit the lubricant from the opening 32 in the 
sleeve. 


Sleeve 14 has a radial extension bored to per- 
mit injection of lubricant from a grease gun. 
Lubricant is conducted to a longitudinal groove 
or duct in the member 36, which communicates 
with an annular groove or duct 44, and the lat- 
ter duct provides communication to the open- 
ing 32 in the sleeve 14. It also lubricates the 
sleeve for sliding movement. 


Washers 30 and 24 first are dished oi coned 
and then pressed out flat to engage undercut 
recesses in the outer race ring. An inclined face 
of slightly larger diameter than the dished 
washer leads up to the undercut recess and 
guides the washer to a seat. Thereafter the 
flattening of the washer expands it into the re- 
cess. The designer of the device also has in- 
cluded modified form of the invention. He sets 
forth that one of the objects of the arrangement 
is ‘‘to provide a simple device of this character 
to take the thrust of clutch operating mechan- 
ism or the like with provision for conducting 
lubricant to the bearing surfaces.”’ 


PPLICATION of a new idea in the design of 

a grease cup is illustrated in patent No. 
1,759,211 which recently was granted to Hugh 
B. Spencer, Duluth and William R. Smith, Win- 
nipeg, Man. The invention relates to plug con- 
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trolled grease cups, the primary object being to 
provide fine adjustment. 

Fig. 1 is a combination side elevation and sec- 
tional view of the completely assembled plug. 
Fig. 2 is a top plan view and Fig. 3 a fragmental 


portion showing modified forms of spring 
catches. The cylindrical body portion of the 
plug is of two different external diameters, the 
upper part 5 being less than that indicated by 
4. Grease is contained in the chamber 13 which 
has a threaded hole formed in the upper end, 
communicating with the chamber 15 and closed 
by threaded plug 16. 

Pitman 17 having a head 18 is installed with- 
in the cylindrical body of the plug. Helical 
spring 20’ normally keeps the pitman in its low- 
ermost position in which it is held in fixed re- 
lation to the cap and crown 12. When the cap 
is rotated in an anticlockwise direction or back- 
wardly, in respect to the notches of the parts 4 
and 8, the cap together with the pitman will be 
raised. This contracts the helical spring 20’ 
until one complete step of the notch co-operative 
portions has been accomplished. Spring 20’ 
serves to keep the section 8 from being removed 
entirely and functions in re-registering the 
notched portions of the two parts of the body of 
the plug. 

A spiral spring 29 is provided as motive power 
for the feeding portion of the plug which is car- 
ried by part 8. This spring imparts action to 
the feeding element 4, and screwing it into 
the grease reservoir in clockwise direction. 
Grease thereby is forced into the bearing. 

When it becomes desirable to unscrew the 
parts 4 and 8 from the base of the plug in or- 
der to replenish lubricant, etc. the staple verti- 
cal key 21 is depressed into one of the recesses 
25. One leg 22 of the Key is longer than 23. 
The leg 22 is made to pass through the path of 
key 20 and to avoid engagement therewith is 
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Fig. 1—Combination side elevation and 

sectional view of completely assembled 

plug. Fig. 2—Top plan view of plug show- 

ing key lock. Fig. 3—Modified form of 
spring catches 
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provided with a vertically elongated notch 26 
formed in the side thereof next the key 20. 
When the latter key is in position in the crown 
of the cap it acts as a keeper for key 21 but does 
not interfere with its vertical adjustment in en- 
gaging or disengaging the body portion 5. Sim- 
ultaneously with the application of a wrench on 
the crown 12 the key 21 is depressed. If the 
cylinder is not too tight it may be turned out 
of the plug by hand which such depression of 
key 21. 


Review of Noteworthy Patents 


Other patents pertaining to design are briefiy 
described as follows: 


CHANGE SPEED DEVICE—1,766,414. Covered by 
this patent is a change speed device, “‘the combination 
of a shaft having an internal gear thereon; a second 
shaft having an external gear thereon; a lay shaft 
having an external and internal gear thereon meshing 
with the aforesaid internal and external gear, re- 
spectively; a casing, a bearing in the casing for the lay 
shaft; a movable eccentric sleeve in said bearing and 
means for moving said eccentric sleeve, said means 
being accessible from outside the casing.’’ Assigned to 
Morse Chain Co., Ithaca, N. Y. 


ROLLER BEARING CAGE— 1,765,648. This patent 
covers a roller bearing cage ‘‘consisting of a one-piece 
cage ring having spaced rectangular openings extending 
radially there through, bearing rollers rotable in said 
openings and each opening having portions of its opposite 
side walls extending in substantially parallel relation to 
each other to the inner face of the cage ring. Other por- 
tions of the walls converge inwardly toward each other 
to the outer face of the ring on ares, the radii of which 
are greater than the periphery of the rollers. Assigned 
to Norma-Hoffmann Bearings Corp., Stanford, Conn. 


INTERNAL COMBUSTION ENGINE 1,765,713. 
Comprising this invention is a reciprocating piston engine 
having a plurality of cylinders arranged radially about 
the drive shaft and pistons adapted to reciprocate in the 
cylinders. A main driving cam is secured to the shaft 
and rotationally actuated by the thrust of the pistons. 
Further cam means have a peripheral contour dissimilar 
to that of the main cam and a plurality of elements have 
a rolling contact with said means. Linkages are adapted 
to constrain the pistons against lateral displacements. 


Assigned to Aeromarine Plane & Motor Co. Ine., New 
York. 
CONTINUOUS TREAD TRUCK—1,765,739. Compris- 


ing this patent covering a continuous tread truck is a 
power means carried by a turntable, an axially dis- 
posed vertical shaft connected with the power devices, 
a pair of continuous treads and power connections be- 
tween the vertical shaft and the treads. A pair of 
clutches connect a rotatable transverse member with 
the treads and a slotted link connected to the rock 
arms, extends into overlapping position adjacent to the 
wheel. The wheel carries a pin which engages the links. 


Selective operation of the rock arms is effected by 
movement of the wheel 
signed to 


in opposite directions. As- 


Ohio Power Shovel Co., Lima, O. 
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Facts About Safety Devices 
for Machines 
(Concluded from Page 42) 


draulically operated. To one coming from the 
ordinary boiler shop with the clang of gears 
(cut with 44-inch backlash), and the bang of 
clutches, this shop almost would be noiseless. 

“Suddenly things changed. The hydraulical- 

ly operated mechanism was pulled out and 
geared shears and punches took their place. 
Gone was that quietness and ease of operation. 
No longer could the shear blade be teased along 
to a line and stopped. The new machine must 
make its full cycle of operation and the blade 
complete its full quota of travel. This added 
much to the operator’s work. The noise also 
affected his nerves until he became crabby. 

“Look at the machine shop of today with its 
automatic and semi-automatic machinery. De- 
signed, of course, for production but at the same 
time for ease of operation, which means ease 
for the operator. Remember the old-time lathe 
with the spindle revolving at 200 revolutions 
per minute slowly eating away the metal ona 
part with the operator standing up along the 
machine, sometimes not touching it for two or 
three hours. The foreman would not let him 
sit down so he stood up and slowly became 
stoop-shouldered. Some few firms have added 
chairs to the equipment of those old machines, 
but it has been at the instance of the younger 
generation. Standing around doing nothing is 
harder on the men than work would be. Noth- 
ing will wear out a man as fast as inactivity, es- 
pecially in a place where noise is dominant. 

‘‘Noise, it would seem, is the great magnifier 
of fatigue. One is more nearly fagged out after 
a day’s work in the shop full of old-fashioned 
machinery than in a shop equipped with small 
automatic machinery, so nearly noiseless. The 
electric motor has done much to reduce noise 
and fatigue. Another great item has been the 
advancement in gear manufacture. It was not 
so long ago that gears were cut with a possible 
1 /16-inch variation in center distance and for 
a gear 36 inches in pitch diameter, I pitch, the 
variation ran up to 44-inch. These gears were 
of necessity noisy. All this has changed. 
Gears are cut to plus or minus .001 in center 
distance with the result that machines are quiet 
if kept in repair. 

“Mr. Peterson’s studies in street railway 
gears, as referred to in an early article on this 
subject, are not quite appliable to the machine 
shop under modern conditions. The street car 
is of the old order of manufacture with gears 
cut inaccurately. Finer pitches, while they in- 
crease the natural frequency of vibration, are 
not nearly so noisy as was the old coarse pitch 
with its 144,-inch backlash. 


























EGINNING Aug. 1, William States Lee as- 
B sumed the duties of president of the 

American Institute of Electrical Engi- 
neers. His election took place at the recent an- 
nual summer convention at Toronto, Ont. Mr. 
Lee is a native of Lancaster, S. C., and studied 
at The Citadel, a military college in South Caro- 
lina. In 1929 he received the honorary degree 
of doctor of science from Davidson college in 
North Carolina. He has been a pioneer in high 
voltage hydroelectric power development and 
transmission and is the inventor of the Lee Pin. 
Among his numerous affiliations and activities 
he is president of the W. S. Lee Engineering 
Corp., Charlotte, N. C. 


> 





ONORARY membership in the Franklin in- 

stitute was presented to Dean Mortimer 
Elwyn Cooley, dean emeritus of the college of 
engineering, University of Michigan, at the 
recent annual medal meeting of the institute. 
The honor was conferred in recognition of serv- 
ices to his profession. For over 20 years Dean 
Cooley was professor of mechanical engineer- 
ing and during that time was responsible for the 
courses in machine design. Born March 28, 
1855, on a farm near Canandaigua, New York, 
he received his early education in the district 
school near his home. In 1878 he was grad- 
uated from Annapolis naval academy and in the 
summer of 1881 was detailed to the university 
of Michigan as professor of mechanical engi- 
neering. His record at the university is a re- 
markable one, and in addition he has been 
called upon by the industrial world to solve 
many problems including some in machine de- 
sign. Besides his work in an educational ca- 
pacity he has been active in many technical 
societies and he holds several honorary degrees. 


* . 





T the recent annual meeting of the Ameri- 

can Society for Testing Materials, Kenneth 
Gerard Mackenzie, Texaco Co., New York, was 
elected president. Feb. 4, 1887 was the date of 
his birth in New York and in 1907 he received 
the degree of bachelor of philosophy at Yale 
university. The master of science degree was 
conferred upon him in 1909. Since 1911 Mr. 
Mackenzie has been a consulting chemist with 
the Texaco Co. From 1925 to 1927 he was a 
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member of the executive committee of the 
American Society for Testing Materials and vice 
president from 1928 to 1930. In addition to 
his membership in this society he is affiliated 
with a number of other technical organizations. 





OR his development of hardened, self-tap- 

ping screws, Heyman Rosenberg, vice presi- 
dent of Parker-Kalon Corp., New York, was 
awarded a certificate of merit by the Franklin 
institute at a meeting held recently in Phila- 
delphia. His first invention along this line was 
a self-tapping sheet metal screw and later he 
devised and patented a hardened metallic drive 
screw. Existing need for a similar device which 
could be used in heavy gages of sheet metal led 
Mr. Rosenberg to pursue his experiments. The 
result was an improved form of his original 
self-tapping sheet metal screw. His latest 
achievement is the screwnail. 





° 


HE election of Dr. Zay Jeffries as a member 

of the executive committee of the American 
Society for Testing Materials, bespeaks addi- 
tional honor for him in the engineering profes- 
sion. Through his technical activities and as- 
sociations as a consulting metallurgist with a 
number of industrial organizations he is known 
as one of the outstanding figures in this field. 
For the past 13 years he has been devoting his 
attentions largely to research for the Alumi- 
num Co. of America. Dr. Jeffries was born at 
Willow Lake, S. Dak., April 22, 1888, and was 
graduated from the South Dakota State School 
of Mines in 1910 with a bachelor of science in 
mining engineering degree. In 1914 he re- 
ceived the degree of metallurgical engineer and 
in 1918 Harvard university conferred the de- 
gree of doctor of science upon him. He was a 
member of the faculty of Case School of Ap- 
plied Science, Cleveland, and is affiliated with a 
number of engineering societies. 


* 





* 


ITH the appointment of Dr. O. E. Harder 
as assistant director of Battelle Memorial 
institute, Columbus, O., the staff of this organi- 
zation acquires a man of wide reputation in his 
field. He comes from the University of Minne- 
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sota where he was in charge of metallography. 
Dr. Harder is a specialist in physical metal- 
lurgy, heat treatment and allied subjects and 
has on occasion done research work on ma- 
terials to be used in machines and the heat 
treatment to be employed for the different ma- 
terials. Dr. Harder will devote part of his time 
to the work being conducted at the institute by 
the alloys of iron committee of the Engineering 


Foundation. - is 


C. E. Johansson, inventor of the Johansson 
gaging system and head of the Johansson di- 
vision, Ford Motor Co., Detroit, has been 
knighted by King Gustav of Sweden in the Royal 
Order of the North Star. Mr. Johansson per- 
fected his invention in 1896, a precision measur- 
ing system in use in practically every large auto- 
mobile plant. He was born in Sweden and plans 
to return as soon as business conditions permit 
in order to receive his knighthood. 


* * * 


Frank Dustan of the engineering department 
of Putnam Machine Works of Manning, Max- 
well & Moore, Inc., New York, has been ap- 
pointed chief engineer. He became connected 
with Manning, Maxwell & Moore Ine. in 1919 as 
a designer and later became assistant chief 
draftsman and then sales engineer, specializing 
in railroad and steel mill machinery. 


E. R. Godfrey, formerly superintendent of the 
generator plant of the Delco-Remy Corp., Ander- 
son, Ind., has been appointed vice president in 
charge of production of the Frigidaire Corp., 
Dayton, O. In 1913 he was employed in the tool 
design department of the Remy Electric Co. 


Albert G. Zima, until recently identified with 
Western Crucible Steel Castings Co., Minneap- 
olis, as metallurgical engineer, is now associated 
with the development and research department 
of the International Nickel Co. Inc., New York. 


* * * 


John A. C. Warner, who has been with the 
Studebaker Corp., South Bend, Ind., since No- 
vember, 1926, has returned to the Society of 
Automotive Engineers, having been appointed 
secretary and general manager to succeed the 
late Coker F. Clarkson. C. B. Veal has been ap- 
pointed his assistant. Born in 1893 at Putnam, 
Conn., Mr. Warner was graduated from the Wor- 
cester Polytechnic Institute in 1917 with the 
degree of Bachelor of Science in Mechanical 
Engineering and during the World war com- 
pleted an officers’ course in aircraft and engine 
design at the Ecole Superieure d’Aeronautique 
et de Construction Mecanique in Paris. He has 
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a distinguished record of engineering service in 
the American expeditionary forces in France and 
Great Britain, as an engineering officer in charge 
of numerous projects of the air service technica] 


section. 


John Chucan has resigned as chief engineer 
with the Mercury Mfg. Co., Chicago, and is 
traveling in Europe. 


W. A. Wood, formerly research engineer in 
the dynamic section of Buick Motor Co., Flint, 
Mich., recently was appointed research engineer 
of Handy Governor Corp., Detroit. 


Petrus A. Carlson has been appointed design- 
ing engineer with the Sikorsky Aviation Corp., 
of Stratford, Conn. His previous connection was 
as chief engineer of the Commercial Aircraft 
Co. of America, at Bridgeport, Conn. 


*% 


J. A. Callahan, formerly vice president and 
general manager of Martin Parry Corp., and 
later manager of the Buffalo plant of Curtiss 
Wright Corp., has become associated with Briggs 
Mfg. Co., Detroit, in charge of new development. 


O. C. Steinert, formerly chief engineer of 
Pittsburgh Steel Co., Pittsburgh, has become 
affiliated with the engineering department of 
Blaw-Knox Co., Blawnox, Pa. He will devote 
his time largely to the development of steel 


plant equipment. 


x x * 


Walter T. Fishleigh has opened consulting en- 
gineering offices at 2265 Longfellow avenue, De- 
troit. He was engineer with the Ford Motor Co. 
from 1919 to 1930, the last six years as execu- 
tive engineer in the Ford engineering labora- 


tories. 


Edwin Jay Prindle, chairman of the patents 
committee of the American Engineering council, 
New York, has been accorded the honorary de- 


gree of doctor of laws by National university, 
Washington. 


C. B. Veal, the newly appointed assistant gen- 
eral manager of the society of Automotive En- 
gineers was graduated from Purdue univer- 
sity in 1902 with a degree of bachelor of science 
in mechanical engineering. For 15 years fol- 
lowing his graduation Mr. Veal was retained at 
Purdue university in various capacities, includ- 


(Concluded on Page 78) 


MAcHINE Design—August, 1930 


M 











HAT shrewd little merchant 

on the street corner—pur- 
veyor of the world’s news, 
thought and opinion—is an im- 
portant cog in the machinery of 
civilization. 


Because of his untiring service 
we know within the hour the 
world’s great happenings that 
affect our lives and fortunes. 
Because of his persistent sales- 
manship great batteries of giant 
presses all over the world keep 
turning ceaselessly. 


These thundering presses, 
grinding out their millions of 
impressions every day, main- 
tain their marvelous efficiency 
through the use of Cold Fin- 
ished Steel Bars in their con- 
struction. From this material in 
all shapes—round, square, flat, 
: hexagonal, or special drawn— 
as Ie 7 | are made the shafts, rods, bolts, 
IT Scie see screws, keys, pawls, grippers, 

: collars, rollers and hundreds of 


other parts. 


For lasting durability that will 
withstand the strain and wear 
of high speed and severe unin- 
terrupted service—in printing 
presses and other complicated, 
fast moving machinery — no 
other material takes the place of 
Columbia Cold Finished Steel 
Bars. 


Columbia Steel & Shafting Co. 
Pittsburgh, Pa. 


COLUMBIA 


RITA RY RY TIAA DRY AL RATE 
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HILE much new mechanical design is 

emanating from the automotive in- 

dustry, progress also is being made in 
many other fields. Eight cylinder power plants 
for automobiles are becoming the vogue and 
Studebaker has introduced a free wheel device. 
The advent of the Austin “‘Bantam”’ car brings 
a diminutive vehicle into the field. 

In the airplane industry innovations likewise 
are appearing. Caproni Co., an Italian aircraft 
builder, recently completed what is claimed to 
be the largest airplane built since 1918. It is 
equipped with six 1000 horsepower Isotta-Fras- 
chini engines and is said to be able to take off 
with a good load of 15 tons. 

Among the new developments in the textile 
world is a double-deck silk and rayon twister 
in which is incorporated a transverse mechan- 
ism of new design, with self-lubricating cam 
and roller. Each deck is driven by an indi- 
vidual motor. 

Designed to register a drawbar pull up to 
250,000 pounds and withstand a buffing shock 
of 1,250,000 pounds, a new all-steel dynamo- 
meter car recently was built by the Chicago, 
Milwaukee & Pacific railroad. 


* * * 
Diesels Discussed At Power Convention 


Interesting discussion and comment on diesel 
engines and their design were evoked by papers 
on various phases of the subject at the third 
national meeting of the Oil and Gas Power di- 
vision of the American Society of Mechanical 
Engineers at State College, Pa., recently. A 
survey of the more important research problems 
investigated in the laboratory maintained by the 
National Advisory Committee for Aeronautics at 
Langley field was given by Carlton Kemper. 
Spray nozzel design was discussed by P. H. 
Schweitzer, associate professor at Pennsylvania 
State College. 

Exhibits were more numerous and elaborate 
than in previous years and attendance exceeded 
280. Two diesel automotive vehicles were driven 
to the convention in time for the meetings. 
They were the Robert Bosch diesel truck and the 
diesel passenger car designed and built by C. L. 
Cummins. C. A. Lorenzen, inventor of the com- 
bined gas turbine and turbo blower which bears 
his name, was among the speakers. Another 
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was G. J. Dashefsky of the engineering staff of 
the New York navy yard, who presented a paper 
summarizing the most important facts pertain- 
ing to control of torsional vibrations and con- 
taining practical engineering recommendations. 


Subject of Memorial Lecture Announced 


The subject, ‘““Oxygen in Steel,’’ has been se- 
lected for the 1930 Campbell Memorial lecture. 
It will be delivered by Dr. Marcus A. Grossmann, 
Republic Steel Corp., Canton, O., at the annual 
meeting of the American Society for Steel Treat- 
ing, Stevens hotel, Chicago, Sept. 22-26. 

Dr. Grossmann is well known in fields of re- 
search metallurgy, and has presented a num- 
ber of technical papers before meetings of the 
society. He is chief metallurgical engineer, Re- 
public Steel Corp. 


x * % 
A. S. A. Approves Ball Bearing Standards 


Proposed standards for annular ball bearings 
of the single row type, light, medium and heavy 
series, and for ball and roller bearings of the 
wide type, have been approved by the American 
Standards association as American standard 
and American recommended practice, respec- 
tively. This action followed approval by So- 
ciety of Automotive Engineers and_ the 
American Society of Mechanical Engineers, the 
sponsors. 

Standardization of ball bearings was under- 
taken in 1919, the committee co-operating ex- 
tensively with foreign standardizing bodies in 
an effort to achieve international unity on this 
point. Two international conferences.were held 
and differences between foreign and American 


‘practices were practically eliminated in 1928 


and 1929. The standard for annual ball bear- 
ings was approved by the sectional committee 
in 1928. 


To Depict Evolution of Machine Age 


An evolutionary story of the “machine age” 
will be unfolded by a special educational ex- 
hibit to be held by the Museum of Peaceful 
Arts in its new headquarters at 220 East Forty- 
second street, New York, Sept. 12 to Nov. 15. 
According to the announcement the display will 
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type J TOTALLY ENCLOSED 
FAN-COOLED MOTOR 


HIS **movie”’ illustrates the remarkable ease of taking apart a Louis 
Allis type J... the improved totally-enclosed fan-cooled motor. 


Starting with a motor assembled standard, Mr. Average Maintenance 
Man is shown changing the rotor end for end, to bring the conduit box on 
the opposite side for convenience in wiring...as often required when install- 
ing motors from stock, or moving motors from one location to another. 


Only 4% minutes were required to make this change and reassemble the 
motors...by virtue of the “‘cartridge type’’ bearing chambers and simple 
devices for quickly removing the fan, ventilating shell and heads. And in 
another test under ordinary conditions, only 2 minutes additional time 
was required to open the cartridges and inspect both ball bearings. 


MAINTENANCE ENGINEERS of the process and automotive industries 
‘“‘wrote the specifications”? for type J motors when they requested Louis 
Allis engineers to develop a motor that would be “tightly sealed, but easy 
to take apart.”’ The ‘‘tight seal” consists of all solid enclosing parts joined 
by long close metal-to-metal fits ...and provides complete protection when 
motors are operated in atmospheres of abrasive or combustible dust, cor- 
rosive fumes, moisture, etc....as proved by a severe 8-day continuous test. 





Machines that you build cost less to in- 
stall and maintain in dusty, corrosive, 
and moist atmospheres...are insured 
against service interruptions...and are 
more saleable, when equipped with L.A. 
type J motors. 


TYPE ‘J’ Patents 
Pending 
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Just off the press. An interesting 
8-page bulletin. An instructive manual 
for Maintenance Men. Write for your 
copy today. 
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present the scientific discoveries, inventions 
and machine improvements over a period of 15 
decades. 

Included among the contributing American 
companies, numbering nearly 100, are many 
machine tool builders. The work of assem- 
bling the exhibit has been in progress for more 
than five months. Photographs, models, sta- 
tistical data, diagrams and examples of work 
of modern artists on mechanical and industrial 
themes will supplement the actual machines, 
many of which will be in operation. Power 
will be depicted as the central force. It is 
planned to divide the exhibit into three periods. 


* * * 
Steel Treaters Announce New Publications 


Two new publications, the 1930 National Met- 
al Handbook which has been revised and ex- 
panded, and a monthly periodical, Metal Prog- 
ress, have been announced by the American So- 
ciety for Steel Treating. The handbook is be- 
ing distributed and members of the society may 
receive copies by sending their old handbooks 
to J. Edward Donnellan, Cleveland. Copies are 
available to non-members at $10 for the initial 
volume and $5 for new editions, providing the 
previous issue is returned. Metal Progress is 
scheduled to appear Sept. 1. Ernest E. Thum, 
for three years associate editor of Iron Age, has 
been appointed editorial director. 


Systematic Lubrication Aids Performance 


Adoption of pressure grease system of lubrica- 
tion for locomotives similar to that used on auto- 
mobiles is dispensing entirely with the use of 
the engineer’s oil can and has made possible in- 
creased speed and longer runs. This interesting 
point was brought out in the report of the com- 
mittee on lubrication at the recent eleventh 
annual convention of the mechanical division of 
the American Railway association. 


* * * 
Sees Passing of the Individual Inventor 


Individual inventors will be unknown in the 
future and ‘“‘Edison may be the last of the great 
heroes of invention.’’ This is the opinion ex- 
pressed by Waldemar Kaempffert, director of 
the Museum of Science and Industry, Chicago, 
in his reading course, Invention and Society re- 
cently published by the American Library asso- 
ciation. The places of these “‘wizards’’ are be- 
ing taken by groups in elaborately equipped in- 
dustrial research laboratories, with which the 
individual cannot compete. 

The passing of the individual inventor is not 
viewed as a blow to production of new designs 
by Mr. Kaempffert. Instead he believes that 
the result will be more inventions, and prob- 
lems will be solved that hopelessly baffle the 
lone inventor. The industrial laboratory and 
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“group” invention have telescoped time, he says, 
and further reading of the lives and achieve- 
ments of the great inventors is recommended in 


his course. The author was engaged in editor- 
ial work with a number of noteworthy publica- 
tions before becoming director of the museum. 


*& * + 
Claim Russia Is Out to Copy Machinery 


Design of American machinery evidently ap- 
peals to the Soviet judging by the opinions of 
two mechanical engineers who recently re- 
turned from Russia. According to these two 
representatives of an American farm machinery 
company the Soviet have little use for Ameri- 
can machinery except to copy from it. 

Both engineers, sent there to give instruc- 
tions in the use of equipment produced by their 
firms, found the situation in Russia very un- 
satisfactory and returned to this country ahead 
of schedule. Co-operation was lacking, they 
said, and peasants and Soviet officials alike did 
not appear interested. ‘‘We could plainly see 
that the officials wanted to know technical 
names and details so they could duplicate our 
machinery in the huge plant that is being 
erected 10 miles from Nijninovgorod.”’ 


Creep Tests of 29 Alloys Are Studied 


Results of creep tests at different tempera- 
tures for 29 different alloys are given in the 
July issue of the bureau of standards of Jour- 
nal of Research. The metals tested are repre- 
sentative alloys of iron with varying propor- 
tions of nickel, chromium, tungsten, vanadium 
and molybdenum in the rolled, forged or cast 
condition. Some of the material was _ heat 
treated following the mechanical working. 

The chemical compositions of most of the ma- 
terials are such as are used in the fabrication of 
heavy equipment for oil refineries, power plants, 
chemical plants and for the extrusion of metals. 
Charts are given to permit the approximate de- 
termination of such stresses as will permit the 
metals to last for definite periods with specific 
amounts of deformation. 


x 
Research Building Under Construction 


’ Construction of an engineering and research 
building has been placed under way by the 
A. O. Smith Corp., Milwaukee, manufacturer of 
steel products. The building, which is seven 
stories high, is to be given over to the develop- 
ment, engineering and research activities of the 
corporation. 

In this new addition to the properties of the 
corporation, the human element will be _ su- 
preme and the mind will completely replace the 
machine. Starting with an idea instead of a 
pattern or a piece of metal, the events will take 
place logically and scientifically. 
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AND TWO SPEEDS 
AT THE TOUCH OF 
AFINGER... 


Here’s a machine that forms angles, 
channels, mouldings, tubing, etc. from 
flat metal at a speed of 125 to 200 feet 
per minute... the Type 1-B Roller Die 
Forming Machine built by The McKinney 
Tool and Mfg. Co., Cleveland, Ohio. 


Such production speed demands perfect 
control. McKinney engineers built it in... 
with the new ‘*CC”’ Twin Disc duplex action 
clutch, which is standard equipment on 
this machine. 


Remarkably compact... 


Back View of Type 
1-B Roller Die Form- 
ing Machine " 
Twin Dise Clutches 
built in gear box 





TW 
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with unusually large 


“a 


Wy. 


Model CC 
Twin Dise 
Duplex Clutch 







capacity for size the “CC” Twin 
Disc clutch engages and _ releases 
smoothly, without objectionable 
dragging. The hub contains all the 
operating mechanism .. . centrifugal 
force operates to release pressure 
levers. Oil spray gives all lubrication 
necessary. The few adjustments neces- 
sary are easily made. 



















Machine designers appreciate the greater 
adaptability of the “CC” Twin Dise - 
Clutch. It is purposely designed to meet 
conditions of engineering modern, high 
capacity machine tools. Sizes: 2, 214, 3, 3%, 
4, 416, 5, 5%, 6, 7 and 9 inches effective 
diameters; single or duplex, oil or dry plate, 
types. Write for Engineering Data Book or 
consult our Engineering Research Dep’t. for 
specific recommendations. Twin Dise Clutch 
? Company, Racine, Wisconsin. 
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How Is BusIngss “2 


HILE better business is forecast, present 

conditions continue to flounder in a de- 

pressed state. The usual summer slump 
is a contributing factor. Statistical records, 
however, bear a hint that gives the situation 
a brighter tone. Low money rates continue and 
the resulting favorable influence on business is 
beginning to be noticeable. 

Autumn still is predicted as the turning point. 
Demand is slow and in the absence of active 
buying manufactur- 
ers have curtailed 
production. 
Suspended opera- 
tions during recent 
weeks are the result 
of this in many 
cases. Raw material 
stocks in the hands 
of consumers = are 
low and this is seen 
as a good indication 
for resumed buying 
in the near future. 
Signs of a_ buying 
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movement are developing in the nonferrous 
metal industry. Last report of the index of 
machine tool orders disclosed that bookings of 
both smaller and larger companies showed an 
increase. Foundry equipment orders for June 
also were heavier than in May. Supplementing 
this favorable report, builders of certain types 
of heavy equipment have enjoyed fair business. 
Eastern builders of textile machines report 
that they are taking a few orders but demand is 
spotty. Employment 

sat for June showed fur- 
ther decline due in 
a large measure to a 
40 per cent cut in 
labor ranks in some 





industries. Commod- 
ity prices still tend 
downward. Non- 


ferrous metal prices 
a r e firmer. Steel’s 
composite of 14 steel 
and iron products has 
declined slightly 
from July’s average. 
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IT ISN’T YOUR FAULT 


if the motor starter goes wrong. But whenit does, your product, 
of which it is a part, gets blamed. Therefore the Condit A-30 air 
motorstarter offers double protection—it protects the circuit and 
it protects you. By the application of a new principle, it deals 
with the arc before it is formed, preventing it before it occurs. 
With the A-30, there is hardly an arc—only a spark. Compact, 
sturdy, beautifully made, easy to install and remarkably durable 
on account of its novel principle of operation, the A-30 offers you 
a real value in a real starter—a starter that will wear well and 
work well with anything you put it on, with perfect safety all the 
time. The A-30 is approved by Underwriters’ Laboratories and 
Associated Factory Mutual Insurance Companies. Write for the 
details now—they are of genuine interest to you and usefulness 
FLASH!!! to your product. HARDLY A SPARK 
The old way The Condit way 


* Get in touch with Condit ‘d 
CONDIT ELECTRICAL MFG. CORPORATION 


Manufacturers of Electrical Protective Devices 


BOSTON, MASS. 
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Motor Has High Starting Torque 


ESIGNED for use wherever explosive va- 
D pors are encountered, an improved type of 

explosion resisting motor has been intro- 
duced by Master Electric Co., Dayton, O. Ap- 
plications include gasoline pumps, spray booths, 
dry cleaning plants, gas plants and service in 
the manufacture of paints and varnish. 

In the design of this new motor are such 
features as high starting torque and overload 
capacity, cool running and quiet operation, ver- 
tical or horizontal mounting and liberal thrust 
bearings for vertical types. Built under the 
supervision of the National Board of Fire Un- 
derwriters, every motor shipped carries a regu- 
lar underwriter’s name plate indicating that it 
has been built under maximum supervision. 
The interchangeable frames used permit single 
phase, polyphase, and direct current motors of 
the same horsepower, speed and current rating 
to be installed on the same mounting. This fea- 


Improved type of 
explosion resisting 
motor adaptable to 
vertical or horizon- 
tal mounting. Li- 
beral thrust bear- 
ings for vertical 
types also are a fea- 
ture 





ture means a saving in pattern costs as well as 
in mounting time and labor, and eliminates the 
necessity of having a special mounting for each 
different type of motor. 

The new unit is compact and attractively de- 
signed and can be purchased in sizes from % to 
1/3 horsepower inclusive. Master Electric com- 
pany offers the services of their engineers to 
design these motors to any particular applica- 
tion. Whenever necessary the motor will be 
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New MATERIALS AND PARTS 


Worthy of Note by Those Engaged in 
the Design of Mechanisms or Machines 








‘custom built’ to meet the special requirements 
of the application. 





Accuracy Feature of Lubricators 


ECHANICAL lubricators in five different 
types for industrial applications have been 
announced by Nathan Mfg. Co. 250 Park avenue, 


Fig. 2—(Below) 
—Type DS1 lu- 
bricator has drip 
sight feed, rat- 
chet or_ rotary 
drive and piston 
mechanism 









Fig. 1—(above)— 
Type D mechani- 
cal lubricator 
showing visible 
piston indicator 


New York. Ease and accuracy of regulating the 
quantity of lubricant delivered are features 
along with positive operation and simple me- 
chanical construction. 

One of the types designated D is shown in 
Fig. 1 and has a capacity ranging from 1 to 38 
feeds. The ratchet drive may be on either right 
or left hand side as desired. For reversible 
engines the lubricator can be furnished for both 
directions of rotation. Visible piston indicators 
eliminate the necessity of using a sight feed in- 
strument. The unit is recommended for ma- 
chine tools, presses and all applications where 
an attendant is not present to check the amount 
of lubricant being delivered. 

Sight feed lubricator known as_ type DS1 
shown in Fig. 2 has the feeds arranged to per- 
mit the instrument to work against pressure 
without subjecting this pressure to the sight 
feed glasses. It is recommended only for cylin- 
der lubrication. 

Similar in mechanical construction to type D 
but smaller and more compact, Type PK shown 
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TRUSCON 


PRESSED STEEL 


Cuts Needless Labor from 
Manufacturing Costs .2 «a 





ERE, in one of the world’s foremost, diversified pressed 

steel plants, presses ... both gigantic and small... 

are turning out products in minutes that formerly took 
hours of expensive labor to produce. 


Let Truscon Pressed Steel Redesign Engineers do for you 
what they have for others. Let them study your catalogues 
and parts list with a view of redesigning your products in 
pressed steel. They may find that impressive savings in 
labor, weight, materiai costs, machining and assembling 


ean be achieved. 


Send us your catalogues and parts lists for examination. 
This unique Truscon Service is yours without obligation. 





TRUSCON STEEL COMPANY 
Pressed Steel Division 


6106 Truseon Avenue a Cleveland. Ohio 


4 
5 
2 
; 
H 
; 
4 
hi 


Get the facts of Saving 
with Truscon Pressed 
Steel. This brochure is 
yours for the asking. 


SAVE WITH PRESSED STEEL 
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in Fig. 4 is adaptable to small machine tools and 
other small equipment. Type PS shown in Fig. 
3 is the same as PK but has less oil reservoir 
capacity. It may be employed for built-in con- 
struction on equipment having an oil reservoir 
to eliminate oil and grease cups in remote 





3—(Left)—Type PS has simple 
piston mechanism, and is without oil 
reservoir. Fig. 4—(Right)—Type PK 
‘is similar to Type D 


Fig. 


places. Type P which is not shown is provided 
with a connection for attachment to an oil reser- 
voir already on the machine but not located in a 
convenient place for the driving of the lubri- 


eator. 


New Felt-Seal Bearing Announced 


ADICAL improvement marks a new type of 
patented felt-seal bearing recently de- 
veloped by S K F Industries, Inc., New York. A 
felt seal is provided as an integral part of the 
bearing, thus making it necessary for the ma- 
chine manufacturer to provide 
only one housing enclosure. 
Outer and inner races as well 
as the balls are made of high 
carbon chrome alloy steel hard- 
ened throughout. Bore and out- 
side diameter are ground to in- 
ternational standard dimen- 
sions and tolerances, the same 
as the corresponding standard 
single row bearings. The width 
however, is slightly greater 
than the standard dimensions 
of a single row bearing in order 
to accommodate the felt seal. 
Tolerances on eccentricity of 





Cross section of felt-seal bear- 
ing showing constructional de- 
tails 





the outer and inner races also are international 
standard tolerances for single row ball bearings. 

The seal consists of an inner steel plate which 
is dished at its periphery and bears against a 
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shoulder formed on the outer race. A remoy- 
able felt of substantial size comes next, then a 
dished steel end plate, after which a split stee] 
ring is fitted into a groove in the outer race to 
hold the assembly in place. 

An outstanding feature of the design is the 
ease with which the seal may be disassembled at 
any time and new felts applied. The bearing is 
available in sizes that are applicable to a wide 
range of small mechanical equipment, such as 
fractional horsepower and small motors, port- 
able tools, and other light equipment. 


Introduces Standard Stock Drives 


NNOUNCEMENT of its new stock drives for 

all standard power applications has been 
made by Diamond Chain & Mfg. Co., Indianapo- 
lis. The Diamond stock drive consists of a roller 





Multiple speed drive 

available from stock for 

standard power applica- 
tions 


chain and two sprockets, ready to be installed. 
They are carried in stock by distributors and 
supply-houses in all leading centers in single 
to quadruple strands, from 4 to 75 horsepower, 
in ratios up to 8.4 to 1 and for motor speeds up 
to 1750 revolutions per minute. Diamond stock 
drives make the advantage of roller chain and 
sprockets more readily available where no 
special design-problems are encountered. They 
supplement the regular line of high speed drives 
which handle up to 672 horsepower and speeds 
up to 3600 revolutions per minute. 


Starting Switch Is Small in Size 


OR convenient starting and stopping of small 

direct current and polyphase motors, Cutler- 
Hammer Inc., Milwaukee, offers a new bulletin 
9103 two pole, push-button operated starting 
switch with thermal overload relays. This new 
starting switch can be used with direct current 
motors up to 14% horsepower, 115 volts and %4 
horsepower, 230 volts or with alternating cur- 
rent motors, single, two or three phase up to 2 
horsepower, 110 to 550 volts. Small in size, the 
enclosing case is a standard wiring box. The 
switch can be mounted on the machine, at the 
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See how 








Self-aiigning, dou- 
ble-row ball bearings 
mounted in sealed 


shell which excludes | 


arit and dust 





Complete rotor show 
ing sturdy shaft and 
large, completely 
sealed ball bearings 
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Fairbanks-Morse Type QLS Motor 





F you build motor driven machines—let the motor be a 
real selling factor. Fairbanks-Morse Type QLS (line start) 


Motors offer exclusive advantages that will attract buyers and 


make friends. 

For instance, supposing you told a prospective buyer of your 
product that the motor (an F-M Type QLS) needed greasing 
but once a year. Would he be interested? He would. And you 
could tell him more—much more. 

The bearings, for example—self-aligning, double-row ball bear- 
ings—are mounted in sealed shells which are absolutely dust tight. 
They stay clean always as the rotor may be removed without 
exposing them. Wear is practically eliminated. Mechanical losses 
are reduced. Electrical efficiency is high at full and partial loads. 
Motor life is greatly increased. Operating costs are reduced to 
a minimum. 

There are other features—important features—about Fairbanks- 
Morse Type QLS Motors. These features will interest you because 
they can be made a selling factor for your machines. Complete 
details will be mailed promptly upon request. 


FAIRBANKS-MORSE & CO. 
900 S. Wabash Ave., Chicago 


32 branches at your service throughout the United States 


FAIRBANKS-MORSE 


MOTORS 


EA40.32 















operator’s finger tips. For machinery builders, 
an open type switch for building directly into 


the machine, is offered. 
Double-break, silver contacts and a quick 


Two-pole push 
button operated 
starting switch 


provided with ar- 
rangements for 
sealing the cover 





break contact mechanism assure long life and 
continuous current carrying capacity. Thermal 
overload relays allow working the motor to the 
limit, yet disconnect it as soon as an overload 
becomes dangerous to the motor. When tripped 
by an overload, simply pushing the ‘‘reset’”’ but- 
ton resets the relay and starts the motor. The 
enclosed switch has conduit knockout holes in 
the top and bottom for easy wiring. Arrange- 
ments are provided for sealing the cover if de- 
sired. 





Designs New Type Speed Reducers 


YPES SH and DH speed reducers are new 
Westinghouse-Nuttall standard single and 
double-reduction units for use in general in- 
dustrial and mining operations. They are of the 
non-planetary design with shafts arranged in a 
horizontal plane, and have either right or left- 


hand assembly as desired. 
Both types are made in twelve sizes providing 


Lubrication is 
supplied by the 


splash system. 
Type DH-18 
speed reducer is 
Shown opposite 





a total of twenty-eight standard reduction ratios 
ranging from 2.82:1 to 70.5:1 and having capaci- 
ties of 1 to 635 horsepower. 

In type SH units efficiency at full load is from 
98 to 99 per cent and in type DH units 
96 to 98 per cent. These speed reducers are 


re 4 


4 





conservatively rated on the basis of torque to be 
transmitted in continuous service, with ample 
allowance for 100 per cent overloads occurring 
at starting and momentarily during operation. 


Coupling Designed for Special Use 


CONOMY on special applications is one of 

the purposes of type “E”’ flexible coupling 
recently announced by Ajax Flexible Coupling 
Co., Westfield, New York. It is of the pin and 
rubber bushing type and is a modification of 
the standard Ajax type “A.’’ Type “EE” is a 
special coupling of limited size, designed for 
special equipment, such as centrifugal pumps, 
small speed reducers, fans, motor generator 
sets, and in fact all applications at motor speeds 
within the bore and load limitations of the coup- 
ling. 

It is made with aluminum alloy flanges, 
hardened and ground alloy steel drive studs and 
compounded rubber bushings firmly cemented 
to hard bronze bearings by a new Ajax process. 
Weight is only 2 pounds per coupling, due to 





one size 


Flexible coupling made in 
aluminum 


only and equipped with 
alloy flanges 


the use of the aluminum flanges. It is made in 
one size only, suitable for loads up to 7% horse- 
power at 1750 revolutions per minute. This 
particular coupling has dimensions as follows: 
4-inch outside diameter by 2 1/16 inches over- 
all length, 1%4-inch maximum bore with shal- 
low keyways. The coupling is noiseless, free 
from vibration, easy to assemble, allows no 
backlash and provides free end float. 





Starter Armature Is Direct Acting 
NEW 2300 volt, full voltage magnetic 
starter, is being built by The Electric Con- 

troller & Mfg. Co., Cleveland. This starter, 
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EIZGEN 


DRAFTING AND SURVEYING SUPPLIES 
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OUR confidence (and the confidence 
of thousands of others like yourself) 
in DIETZGEN has imposed a tremendous 
obligation—an obligation to give you 
“enduring worth at reasonable cost,” to 
give you always the Prompt Service that 


you have come to know as characteristic 
of DIETZGEN. 


How well DIETZGEN fulfills its obligation 
is attested to by the fact that Standard- 
ized DIETZGEN Drafting and Surveying 
Supplies are the acknowledged “Stand- 
ard” of the Industry. 


EUGENE DIETZGEN CO. 


Enduring worth at reasonable cost 
Chicago New York TZGEN Philadelphia Washington 
New Orleans Pittsburgh IETZGES Milwaukee Los Angeles 
San Francisco ESTABLISHED 1065 Factory at Chicago 


Manufacturers of Drafting and Surveying Supplies 
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complete with overload relays and a self- 
contained potential transformer to secure 220 
volts for the control circuit, is intended for 
across-the-line starting of squirrel cage and 
synchronous motors and may also be used to 
control the primary of slip ring motors. The 
starter is built for reversing, non-reversing and 
plugging applications. 

As shown in the accompanying illustration, 
the enclosing case is a heavy welded steel tank, 
which houses the completely wired unit. A 
longer tank containing two type ZHS magnetic 
contactors, mounted back to back and mechani- 
cally interlocked, is supplied for reversing, non- 
reversing and plugging applications. All live 


Heavy welded _ steel 
tank forms enclosing 
case which houses com- 
pletely wired unit 










parts are totally enclosed and grounding the 
case provides a shockproof installation. Type 
ZHS full voltage magnetic starters are available 
in two sizes with maximum ratings of 600 horse- 
power and 1200 horsepower, respectively. 


Tooth Form Provides Strength 


NEW gear tooth form placed on the mar- 

ket by Hammar Co. Inc., 17 State street, 
New York, and available through license, pro- 
vides gears of maximum strength and mini- 
mum wear. The tooth form is so designed as 
to give the most efficient distribution of metal, 
the tooth contour lying close to the inscribed 
parabola of uniform strength. Reducing the 
excess metal at the top of the tooth allows a 
mating tooth with a wide base. Pinions have 
teeth which are always wider at the root than 
at any other point even with low tooth num- 
bers. 

Tooth contours have large radii of curva- 
ture and will withstand greater compressive 
loads. Contact starts well outside of the base 
circle; slip is held within finite limits and pit- 
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ting and wear materially reduced. The system 
has been standardized so that it can be used in 
place of any of the common systems and with 
the same formulas. Tooth form can be cut on 





12 Tooth Pinion 
Hammar Tooth Forin 
Twelve tooth pinion teeth showing excess metal 

outside parabola of wniform strength 


12 Tooth Pinion 
20°Stub 


12 Tooth Pinion 
144° Standard 


any standard gear cutting machine and is adapt- 
able to spur, helical and herringbone gearing. 


Unit Employs Pressure Lubrication 


QUIPPED with ball bearings and totally 

enclosed, a new variable speed transmission 
designated as the ‘100 series’ has been an- 
nounced by Lewellen Mfg. Co., Columbus, Ind. 
The interior of the mechanism follows the prin- 
ciple of operation of the present transmission, 
but the new series is a departure from other 
drives in several respects. 

With the enclosure water and dust tight, pro- 
tection is adequate for moist and abrasive con- 
ditions. Access to the interior is had by remov- 
ing the cover of the unit. Pressure lubrication 
throughout is another feature and still another 
is the compactness of the unit. 

Accident hazard is eliminated while increase 
in power along with reduced wear and tear on 
the mechanism is obtained. This new series is 
available with motor drive support, remote con- 





Variable speed transmission with cover 
removed to show operating mechanism 


trol and other appliances. It may be supplied 
in regular speed ranges and can be operated in 
either direction, mounted in any position, and 
either shaft may function as the variable or con- 
stant speed member. 
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GEARS—Catalog No. 49 recently was issued by Boston 
Gear Works Sales Cc., North Quincy, Mass. It contains 
additional data on new products including spur gears, 
change gears, non-metallic gears, worm gears, chain, 
chain drives, speed reducers, jack couplings, sleeve coup- 
lings, collars and ball bearings. 





Slectric Co., Chicago, recently is- 
sued a bulletin No. 1002-B containing data on its 
series intermittent motors with and without speed re- 
ducers. Illustrations supplement the text which goes in- 
to detail regarding the construction of the units. Rat- 
ings, catalogue numbers and dimensions are given. 


CORK——‘‘Industrial Applications of Cork,’’ is the title 
of a 48-page booklet recently issued by Armstrong Cork 
Co., Laneaster, Pa. The subjects have been grouped and 
indicate the extent to which cork now is serving industry 
in finished products and processes. It is interestingly 
illustrated. 





ACID STEEL PRODUCTS—Heppenstall Co., Pittsburgh, 
has issued a booklet describing its materials for the steel 
industry, automotive, electrical refining and other branches. 
The booklet describes its metallurgical service and products, 
including acid open-hearth steel, die blocks, shear knives, 
forgings, electric induction steel and alloy steels. 


LUBRICATION—Bowen Products Corp., Auburn, N. Y., 
recently issued a 16-page catalog describing its indus- 
trial lubricating systems. Illustrations show design of 
equipment and a parts list of the Type B system is 
given. The last page contains general information. 


POWER TRANSMISSION—Worthington Pump & Ma- 
chinery Corp., Harrison, N. J., has issued a bulletin describ- 
ing its belts of multiple strands of V-shape and grooved 
pulleys to match the strands. Illustrations show their 
application. 


DRAFTING ROOM EQUIPMENT—C. F. Pease Co., 
Chicago, recently placed in distribution Catalog M-29 
covering its line of blue printing machinery, blue print 
paper, and drafting room furniture. The booklet con- 
tains 100 pages, is indexed and supplemented by a price 
list. Illustrations are shown throughout the text. 


ELECTRICAL PRODUCTS—General Electric Co., Sche- 
nectady, N. Y., has just issued its biennial general catalog. 
This supersedes all previous catalogs except those re- 
lating to railway, mine and industrial supplies. It con- 
tains 1146 pages and is fully illustrated. It is thumb- 
indexed in 16 sections, including generation, wire and 
cable, distribution transformers, arrestors and capacitors, 
voltage regulators, switching equipment, switchgear, 
meters and instruments, lighting equipment, motors, motor 
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applications, industrial control, transportation, industrial 
heating, miscellaneous and indexes. 


FLEXIBLE METAL HOSE—American Metal Hose 
Co., Waterbury, Conn., recently issued a 32-page book- 
let on its products which include flexible metal hose, 
flexible metal tubing, flexible metal conduit 
and seamless flexible tubing. Uses of flexible metal 
hose are listed and a comprehensive description given. 
Illustrations are used profusely throughout to show the 
many and varied applications. 





SPEED REDUCERS—A leaflet describing two of its speed 
reducers has been issued by the Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. They are built with single 
helical gears, antifriction bearings and splash lubrication, 
as well as equipped for single and double reduction. Data 
are included covering horsepower ratings, speeds, dimen- 
sions and weights, accompanied by outline drawings. 


BRONZE ALLOY—Bridgeport Brass Co., Bridgeport, 
Conn., has issued a booklet on duronze, a silicon bronze 
the company has developed for uses where high strength 
is desired, giving qualities not possible with brass. The 
booklet describes the alloy and illustrations show uses 
to which it is being put. 


ELECTRIC MOTORS—Fuerst-Friedman Co., Cleveland, 
has issued a bulletin describing its electric motors manufac- 
tured by the Diehl Mfg. Co., the electrical division of the 
Singer Mfg. Co., for which it has recently taken over sales. 
Illustrations show construction and general design of the 
motors. 


INGOT IRON—American Rolling Mill Co., Middletown, 
O., pressing its campaign to broaden use of its product, 
has issued two leaflets, one dealing with use of its sheets 
for refrigerator cars and the other for locomotive jacket 
sheets. Each is illustrated and contains data of inter- 
est for builders of these classes of railroad equipment. 


BEARINGS—tTimken Roller Bearing Co., Canton, O., 
has published a 16-page booklet under the title, ‘‘Tim- 
ken Bearings in Rubber Mill Equipment.’’ It gives 
the latest information covering mounting practices and 
general data concerning application of tapered roller 
bearings to practically every sort of machine used in 
the industry. The text matter is divided into five sec- 
tions, each being illustrated with sectional views show- 
ing details of the bearing mountings. 


BOLTS AND NUTS—Dardelet Threadlock Corp., 120 
Broadway, New York, has issued a booklet on its nuts and 
bolts with special thread. The type of thread and its 
locking action are described and illustrated. Advantages 
and economics of the new form of thread are summed up. 
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RARE METALS AND ALLOYS 


FANSTEEL 


Contact Points 


Laboratory Control . . 
over every step in every process 


‘ie make contact points perform better 
and last longer, Fansteel invented the 
process of sawing contact discs from rods, 
presenting end grain metal as a contact 
surface. To guard against impurities in 
metal or imperfections in manufacture, 
every step in every process is under con- 
stant laboratory control. Each tiny contact 
point is inspected several times. 


Fansteel carries at all times a large stock of 
standard sizes and types of Tungsten Con- 
tacts, or will design points and fixtures es- 
pecially for your product. The major part 
of all contacts used today are supplied by 
Fansteel or made under their patents. Go 
direct to Fansteel for recommendations and 
quotations. 


OTHER PRODUCTS 


— Molybdenum — 
for high temperature furnaces 


Temperatures up to 2000 C.—far beyond the 
melting pint of ordinary resistance wire—are 
possible in furnaces wound with Fansteel 
Molybdenum wire. You can easily make 
these furnaces yourselves, or we will put you 
in touch with reliable manufacturers. Con- 
sult Fansteel on all rare metal needs. 


COMPANY, Ine. 


NORTH CHICAGO, ILLINOIS 
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MEN OF MACHINES 


(Concluded from Page 60) 


ing instructing in machine and internal combus- 
tion engine design. He was later appointed pro- 
fessor of machine design in charge of the design 
and testing of motor cars, engines and parts 
thereof, as well as the heat treatment of metals. 
He remained at the university until 1917, and 
during the World war was commissioned as 
major in ordnance. In 1926 he was made re- 
search manager of the society. 


C. H. Dengler, until recently chief engineer of 
the New Way Motor Co., of Lansing, Mich., is 
now a designing engineer with the Westinghouse 
Electric & Mfg. Co., of East Pittsburgh, Pa. 


Ernest Dickey, until recently chief engineer 
for the Delco Light Co., of Dayton, Ohio, now is 
research engineer with the North East Appli- 
ance Corp., of Rochester, N.Y. 


* * * 


Charles D. McCall has joined the staff of Man- 
ning, Maxwell & Moore Inc., New York, and has 
been appointed manager of sales for Putnam 
machine tools in the Detroit territory with head- 
quarters in the General Motors building. He 
formerly was chief engineer of the Jefferson di- 
vision of the Chrysler Corp. 


Obituary 


(a H. CURTISS, pioneer in aviation, died 

July 23 in a Buffalo hospital following an 
operation for appendicitis on July 11. He was 
born in Hammondsport, N. Y., May 21, 1878. 
When he was 14 years old the family moved to 
Rochester where he became employed by the 
Eastman Kodak Co. Later he engaged in build- 
ing and driving racing automobiles and was 
considered a youthful mechanical genius. By 
1902 he had set up his own motorcycle factory 
and in 1907 he was invited by Dr. Alexander 
Graham Bell to become director of experi- 
ments for the Aerial Equipment association. 
The first flight of the machine produced by Cur- 
tiss and Bell took place the next year. Planning 
involved seven months, building seven weeks 
and eleven seconds after it left the ground, it 
crashed. Immediately following the ill-fated 
flight Curtiss built another ship which won him 
the Scientific American trophy for a sustained 
flight of one kilometer on July 4, 1908. 
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Machinery Builders 


Building a Sales Asset for 


This advertisement is typical of the Cut- 





















ler-Hammer campaign addressed to buy- 
ers of your machines. It stresses the value 
of Motor Control on industrial equip- 
ment—builds acceptance for Cutler- 
Hammer Motor Controlasa mark of 
good machines—creates a ready-made 
sales asset for you. Every monthyour 
customers are told this story in the Am- 
erican Machinist, Electrical World, Mill 
& Factory Illustrated, Machinery, 
Factory & Industrial Management. 
An interlocking campaign also appears 
in the Saturday Evening Post, Nation's 
Business, Time and Electrical World. 












































MOTOR-DRIVEN machine is 
“finished”—ready for today’s 
production requirements, only 
when the motor is protected against 
all emergencies ...only when it is 
both safe and convenient to operate 
...only when maximum production 
per day, per month, per year is 
assured by modern Motor Control. 
The Cutler-Hammer trade-mark 
on the Motor Control of a motor- 
driven machine is proof the builder 
has finished his job... that he has 
done his conscientious best to meet 
your production requirements re- 
gardless of cost. It is proof he knows 


CUTLER 





the value not only of protecting motors 
but of protecting them accurately. 
Use the Cutler-Hammer trade- 
mark on the Motor Control as a 
guide in selecting motor-driven ma- 
chines. Use it for motors purchased 
separately; it is recommended by 
motor builders to guarantee satis- 
factory service to you and it is 
stocked by reliable electrical whole- 
salers in all important centers. 


CUTLER-HAMMER, Inc. 
Pioneer Manufacturers of Electric Control Apparatus 
1310 St. Paul Avenue 
MILWAUKEE, WISCONSIN 

















MORE USABLE H.P. 


The Cutler-Hammer Thermal Overload Relay 
protects motors so accurately against overloads 
that heavier loads are handled with safety. And its 
accuracy is permanent. 


Nothing to replace after tripping . 





. just press 


reset button to put motor back in service. It isusedon 
the entire C-H Standard Line of Automatic Starters. 
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The Control Equipment 
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BUSINESS ANNOUNCEMENTS 
AND SALES BRIEFS 


Co., Toledo, O., where he has been in charge of efficiency 


HREE new executive positions, the offices of com- 

mercial vice president, have been created by the 
directors of the Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., F. A. Merrick, president, has announced. 
C. E. Stephens was selected to occupy the new position 
for the Atlantic division; N. G. Symonds for the Central 
division and W. R. Marshall for the Pacific division. 
Each of the new commercial vice presidents has been 
district manager and will retain the duties of that posi- 
tion in addition to those of the new office. 


ae % % 


Effective July 1, the industrial heating and welding 
section of the industrial department, General Electric Co., 
Schenectady, N. Y., was divided into two sections. C. L. 
Ipsen is manager of sales of the industrial heating section, 
and L. D. Meeker is manager of sales of the electric 
welding section. 


% 


Poole Engineering & Machine Co., have appointed Neil 
Otey, formerly of the main office at Baltimore, as district 
manager of its Pittsburgh office, with headquarters at 245 
Union Trust building. 


Announcement has been made that J. L. Van Nort has 
been advanced to sales engineer of the Boston office of the 
Reliance Electric & Engineering Co., Cleveland, manufac- 
turer of alternating and direct current motors. 


H. W. Petty, salesman in the Detroit territory for Wag- 
ner Electric Corp., St. Louis, since April, 1925, has been 
transferred to Pittsburgh as branch sales manager with 
headquarters at 5031 Liberty avenue. 


Louis Allis Co., Milwaukee, announce the recent opening 
of three new sales offices, with the following men in 
C. O. Sargent, 1715 Union Bank building, Pitts- 


charge: 

burgh; W. Woobank, 215 B. East Archer street, Tulsa, 
Oklahoma; A. R. Thomas, 4441 Santa Fe avenue, Los 
Angeles. 


Announcement has been made by Chase Brass and Copper 
Co., Waterbury, Conn., that it has opened a new warehouse 
at Pittsburgh, Pa. Previously it had only a sales office 
there but increased business necessitated the construction 
of a building to house stock. It is considered one of the 
best of the 19 Chase Brass and Copper Warehouses which 
are situated over the country. 


According to an announcement of N. A. Woodworth, 
president and general manager, Elmer C. McKenzie has 
been appointed assistant sales manager of the Ex-Cell-O 
Aircraft & Tool Corp., of Detroit. John E. Wells, who 
has been assistant sales manager, becomes advertising 
manager. Mr. McKenzie comes to Fx-Cell-O from the Dura 
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and methods. Mr. Wells has been with the Ex-Cell-O 
for the past two years, joining the firm as assistant to 
W. F. Wise, sales manager. 


Hersam & Sherwood Inc., consulting, designing and 
industrial engineers, has been organized as successor to 
the Progressive Engineering & Tool Co., it has been 
announced. 


Cartwright Automatic Gear Shift Corp., Indianapolis, has 
obtained a site for a plant and will start production imme- 
diately on an automatic gear shift for Ford automobiles, 
following with models for other cars. 


* % 


E. F. Houghton & Co., Philadelphia, manufacturers of 
lubricating and other oils, will build a small manufacturing 
plant in England, in addition to plants in France and Ger- 
many. Locations at Liverpool and Manchester are under 
consideration. 


Chain Belt Co., Milwaukee, has appointed as new distribu- 
tors, Equipment Corp. of Arizona at Phoenix, Ariz., F. C. 
Crane Co. at Dallas, Tex., Joe C. Tucker at Morganfield, Ky., 
Track-Type Tractor & Equipment Co., at Oakland, Calif., 
to handle the complete line of Rex construction equipment. 
E. C. Atkins & Co., Memphis, Tenn., have been appointed 
chain and power transmission representatives. Atlanta, Ga., 
office of the company has been moved to 407-8 Bona Allen 
building. 


a 


Root, Neal & Co., Buffalo, N. Y., through negotiations 
with the Falk Corp., Milwaukee, will sell Falk speed re- 
ducers and flexible couplings in the Buffalo territory. 
The Falk Corp. also has appointed the Youngstown Steel 
Sales Ine., Youngstown, O., representative for its speed 
reducers, herringbone’ gears, special gear drives and 
fiexible shaft couplings in the Youngstown territory. 


Cutler-Hammer Ine., Mil- 


_Announcement is made by 
all common stock of 


waukee, that on July 1 it acquired 
Schweitzer & Conrad Inc., Chicago, manufacturers of high 
voltage equipment. Schweitzer & Conrad will continue to 
operate as an independent manufacturing and selling unit. 
No changes in organization or personnel will be made ex- 
cept Beverly L. Worden, president of Cutler-Hammer has 
also been elected president of Schweitzer & Conrad. 

Mr. Conrad and Mr. Schweitzer have been retained as 
consulting engineers and will continue their interest in 
the management as members of the board of directors. 
Other members of the new Schweitzer & Conrad board are 
F. R. Bacon, who is chairman of the Cutler-Hammer board 
and F. L. Pierce and Louis A. Lecher, who are also mem- 
bers of the Cutler-Hammer board. 
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